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APPENDIX TO CHAPTER I 


Electricity 

To make the meaning of the word “ phase,” used as an electrical term, 
clear, would require the use of unnecessary space in this volume. 

The operator need not bother about the phase of his supply currrent. 
As it reaches him it is single phase and X-ray machines are always built 
for the single phase current. 
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X-Ray ma<bi»<t 


on th 


So-mt eight or ten special dental X-ra) machines have 
ie market within the past three years. Tke —r*Mi._ ~j- , 











Special dental X-ray machine. Transformer or Interruptcrless type. Size: 24 
inches wide, 2G inches deep, •”!) inches high. 

t »cir construction, the tlirec standard types of X-ray machines, viz., the 

^rtner, or interrupterless coil, the induction coil and the high-fre* 
qumey coil. 
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X-RAY MACHINES 


Mi 





P'£urs 3556.—Special 


dental X-ray machine. Transformer or Interrupterless type, 
inches wide, 2,°. inches deep, 37 inches high. 


Size: 17 


Figure, 355, A »• *«•< 3* of,h * ^ 

former type ■ f thc dental induction coil 

>•*»", 357 -I M» •« 1 luL 

• * *■ Th‘- tube on top of 3,”>7 
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. '' Special dental X-ray machine. Induction coil type. Size: 30 inches wide, li 

inches deep, 44 inches high. 

terminal to which the vacuum reducing lever is attached. Back of these 

. ,ir " t;vo others, it is interesting to know what these two extra 

terminal* arc for. 

1' y ,\r>- connected directly to the terminals of the secondary win<hnu 
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; f.t* 25®,— Special dental X-ray machine. 


11 iidi-frcciucucy coil type. 


* 


tt'lllr* 


. ii...i |i 1P current delivered at 

of the trail*former before rectification, S) 

./ tv/o terminals is high P 0, ' n,,a d U l "‘, 1 ' * . . lV( , tw0 other functions. 

I: .vM.no,, to .ho »fc* valve actio.., of nc hronism. .. 

lit-' n to indicate when the <hs< »w’ 1 1 u . rnl j n als occasionally, would , '" 1 
' -.loj>|>ing " a< ro s these m current slops » l ' row " ,,: 

anyth,.,,: wrong with the .w.tch, if 
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ularly and in considerable quantity, it is a certain indication that the disc 
has gotten out of synchronism. 

The remaining function is to deliver unrectified alternating current 
to a high-frequency attachment, should the user of the transformer desire 
to operate a high-frequency apparatus in connection with the transformer. 

(Fig. 35^0 


* 



Figure 360.—X-ray and electrotherapeutic machine. High-frequency type. Size: 24 inches 

wide, 18 inches deep, 48 inches high. 


Figure 363 illustrates what is called a dental 
Dental X-Ray Unit. X-ray “ unit.” There are several points of interest 
regarding its construction. Let me describe the one 

illustrated. 

Electrically it is an induction coil with an electrolytic interrupter. 
The first “units” were all induction coils. (Recently “units” of the 
T^-Ia or high-frequency type have been placed on the market.) Being 
^ i it is easily movable and so, with the tube fastened to the adjustable 
"Pfcer part, it acts as a tube stand. 

The X-ray tube used with this unit is a special one. First, a valve 
' 1 a to rut out inverse is built into it as is indicated by the illustration 
ff v- V<%) which shows two, instead of the usual one, bulbular part. 
~'arA. for protection the bulbular part of the X-ray tube proper is made 
'A I g'as# cave for a window of ordinary gla.u through which the 
X njx it* d reeled on the part to be radiographed. (When in operation 
v> b’.!}* ju.tt at the window of ordinary gknt* which 
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Kivca the usual green color.) Third, a small glass comoressi™ 
is attached as part of the tube. Fourth, the regulating charrf *1 Cyllnrier 
cathode end of the tube are connected with a special conne^-p r , an<1 
tion of which connection is to allow “ just enough ” current * ^ 


to 



Figure 302.— 


‘he tuU con^ant°/ h / 0 ^t thC . rc *? u,atIn £ chambcr » to keep the vacuum of 
j • . ’ ' kcc P Jt from raising. 

urnphfwl^t^l fromthe foregoing that the idea of the “unit" is 
■"'rkifuj order radiocrai - "' J 1 rt,r f ""' 7 " v " /Z / ,f,r/ v " ;v K n<>l1 

" ‘ and iwitcfiiiJ \\ \ MMy >e ma ‘ c w,t h it by simply posing the 

f/7 /r , ( rw , 1 - n,rr( ’ nf for the proper length of time. When 

' th* • f"’ tin 7! v . ^'iuHtrncm.H, however, the operator 

/f , i ,- r ' u l,| f" rm;,f ion H,, t forth in the first one hundred 
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The “ Hogan silent Roentgen transformer ” 
FRw Cm of sai<J( by j ts manufacturer, to be a transformer 
X-R4V machine. terrupter le S s type of X-ray machine which is so con 
structed that it rectifies its output current without a synchronous rectify 
ing disc or switch. Other manufacturers tell me they may put such an 
X-ray machine on the market. 


is 
or i n . 
con- 


ChC X-Ray Outfit r . An X-ray outfit consisting of a transformer, a 
Admitting of the Coolidge X-ray tube and an automatic time switch 

ReMahk e €ontroI d admits of the m0St P erfect and retiable control, with 
the least effort on the part of the operator. Such 

an outfit is expensive. 
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X-Ray tubes and tbe X-Rays 

Beginners in X-ray work seem unable to reconcile themselves to 
accept the statement that the cathode stream passes from cathode to 
target. See page 49- So let me emphasize the statement: The cathode 
^tnam flows in the opposite direction to the flow of the electricity through 

the tube. 

Recently it has been satisfactorily proved that the X-rays can be 
reflected. This is of only academic interest, however, since no practical 
u e of the knowledge has so far been made. The operator back of a lead 
reen using a mirror to observe his tube and patient, must not think from 
this that the mirror will reflect the X-rays to him as it reflects the image 
of the tube and patient. 



goolldgt 
X-Ray tube. 

other X-ray tubes. 


The new Co 0 Udge X-ray tub e ( ^ 0 { the 

by W. D. radica „y from all 

General Electric Company, 


.. . y rav tube described 

It differs from the °£'"W difficult t „ compare 

Uxi» in Chapter V so ,nu ' , wi n not pass 

eamr.1. the tw „. When t hc vacum^ , 

- -—•“ , T;r;„;we'ma 0 ;m - 
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JJ* 

X rheostat. No current at all will pass through the r 

x ; ray v*™"' or coil (Fig - 365) isheat ^ ****** 

,1,bC , cc rtain amount will pass through, regardless of how^r'" 
,norc ' ' ' . of (he X-ray machine is advanced. The t ***** 

tot of th ".ungaten filament controls the limit of the mima mpera '* r « « 
nn y he sent through the luhe. 

The vacuum of the Coolidgc tube is very h.gh and remain, p rKtie- 
the same always. Temperature of the tungsten tihunent-i. e.. 

_and not climyes in degree of vacuum due to gas liberation, gov< ™ 

,he amount of millittmperage winch may he sent through a Coolidg, , uS 



' 



When a Coolidgc tube is seen in operation for the 
Tluorcscenee. first time the observer is surprised to find that it does 
not fluoresce. The heated filament is seen and, if the 
current is left on long enough, the target may get red or white hot, but 
the green fluorescence of the ordinary X-ray tube does not occur at all. 

If the polarity of the machine is wrong, it will be shown by the fact 
that the milliammcter will register no current, regardless of how high 
the filament temperature may be, for the Coolidge tube allows current to 
pas* through it in only one direction; from filament to target. 

_ In the practice of radiodontia one need have little 

Iktttaa. fear 0 f overheating a Coolidgc tube. The tube wi 

take greater quantities of current over a longer P erl ® ( . 
•A * me tnan the radiodontist will find it necessary to use, unless 
'✓nidge tube u friir of the finest focus, when, to keep from burning t 
rv/ n*ore dun about jz nullinrnprrcs should Ik? scut tliroug 
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g 52 f«S r '« U j ating cha ™b'n“iT has 5 only TS“L“and an 
C0«" anode or target. F.gure 365 is an illustration oi the 

cathode. 

•• The filament (A) Fig. 365, which forms the cathode, consists of 
a flat closely wound spiral of tungsten wire. By means of a’rheostat the 
heating current sent through the filament may be varied from 3 to 5 


amperes. 

“ The focusing device consists of a cylindrical tube of molybdenum 
B). Fig- 3^5’ mounted concentric with the tungsten filament and with it? 
inner end projecting about 0.5 mm. beyond the plane of the latter. Be¬ 
ales acting as a focusing device it also prevents any electron discharge 
from the back of the cathode. 



figure 306 .—Anode of Coolidtjc tube. 


The anti-cathode or target, Fig. 366 , consists of a single piece of 
wrought'tungsten (C) attached ,0 a nto.ybdennnt rod (D) and supported 

bv a split iron tube (E). 

' ‘ The cathode filament may be heated by means 

method ot Beating o{ a stora ge battery or a small trims 
eathod, is —y either from 

can be used wherever there is altcrna ig case i( is neC essary to run 
the supply mains or from a rotary conv " t "; ra " ^former the filament 
from the same source of supply as 1 e nde(1 f 0 r radiographic work 
current transformer is not to >c es however, there are two 

where there is much line drop. In ™J a d (hen ^ filament trans- 

eparate sources of al.ernatmg current supp^ 

former is to be recommended for c ry c on- 

"In Fig. 367 «hc t«b«. n" ray P mac hine. 
nrrtrd to the storage battery t ^e entire bat- 

h must alway. be tan- wh e„ the tube U 

ter 7 c rcoit is brought to the <»" 1’ 0, '" | battery 'h™ lM ,h ' rl ’ ° T 
for use and that the wire* 
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as thoroughly insulated from the patient and the ground as the tube it<*u 
" The full circuit is shown in the schematic diagram. Fig. ^ . 
which S is the parallel spark gap, M the milliammeter, B the stoVJ! 
battery, or small transformer, R the rheostat for controlling the cur-?-! 
in the filament circuit, and A an ammeter for measuring this current. Th 
best technic for the Coolidge tube demands the use of an ammeter i n 
the filament circuit. The meter should have a 5 -ampere scale large enough 



to be easily and accurately read. The meter should be located as close to 
the operator as possible and in such a way that it can be easily read from 
the operating position. 




Ctchilc f or Using e iecnnic ot various operators and the 

£to)idg t tn>t. sources of excitation of the tube vary so much that it 

,s difficult to make detailed suggestions which are 
univma y applicable. The following general considerations, however, 
way be of value: 

'Bear these two things in mind: First, the higher the filament 
urrent 1 the hotter the filament—the greater the milliatnpcragc 
‘‘ r * n ** trough the tube. Second, the higher the voltage backed 
op r/ the tube-*. e the longer the parallel spark backup—the greater 
th* penetration of the X-rays produced.' 
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X-RAY TUBES AND THE X-R AVs 

.. a simple method of starting radiographic « , 

„,!«■ is as follows r " k *’* the Cooiw* 

‘ Take a case, for example, where the operate 
work with the rheostat on the ,oth button with Ws f do “S Ms 
,„|lliamperes. In this ease, all that is necessary with ,1 ‘ r 3o 

; sc , the main rheostat on button to, light up the fit Cooll<1 S <; >ut* is 
having the filament rheostat handle pushed as far awavTpo’mT t " be - 

• n _flash the mam switch on as often as necessarv L pQssibl «~-»- e„ 

reading, and pull on the handle which lets amperTe into 
and heats it, until the tube is seen to be drawing 3 o million,pj* • 
once adjusted the tube to this condition the operator should read iv 
record the amperage m the filament circuit. To reproduce the cond.Sn 
1,C then needs merely to adjust the filament current to this same mmeraee 
and set his X-ray machine rheostat on the same button. In this wav after 
his technic is once established, he never tests his tube out by operating 
it. but is guided solely by the ammeter and the X-ray machine rheostat 
button.’ 

“ In other cases, the radiographer will be accustomed to adjust his 
tube by means of milliammeter and the parallel spark gap. This pro¬ 
cedure can be applied equally well to the Coolidge tube, and will naturally 
be the one first used in all cases where the operator is not familiar with 

his machine.” 

Knowing that 20 milliamperes with a 5-inch parallel spark back-up is 
desired, start by setting the parallel spark gap at 5 inches. Light the 
filament of the Coolidge tube having all the resistance of the Coolidge 
control rheostat in—£. the handle of the rheostat pushed in-and so, 

the , kast 

“e^'f the —r « — 

late the Coolidge control rheostat and .i V^the tube and a spark 

alternately until 20 milliamperes are pass b * more# “Widen the 
will jump only a 5-inch parallel sparv gap ^ {of the ra diographic 
parallel spark gap now and every »Pg rea ds an d records the 

exposure to he made. As bc ore * e number 0 f the rheostat button 
amperage in the filament circui < , o-tiided solely by these recor 

on the X-ray machine and is subsequen . reco rds of one tub' 

Records for each Coolidge tube ^Xglaphic results ohtatnc d 
cannot be applied to another and l '<• ' t „ white beat. 

• The tube may bo safely run timg9 ,cn *J*J£ 

ivcly high energy mP' 1 ** '"Lm, in a sudden lowering' 
yA rr't*< and volatilize This 
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resistance and in blackening of the bulb. The instability in resistance 
disappears instantly upon lowering the energy input, and no harm ha< 
been done to the tube—that is, unless it is to be used for the production 
of the most penetrating rays which it is capable of emitting. I n this case 
a heavy metal deposit on the bulb is undesirable, as it interferes with 
smooth running at high voltages. 

“ The tube should not be run with voltages higher than that corre¬ 
sponding to a io-inch spark gap between points (that is, it should not be 
made to back up more than a io-inch parallel spark). 

“ For long continued running in an enclosed space and with heavy 
energy inputs, it will be necessary to provide some means of cooling the 
glass, as by a small fan or blower. The glass can, however, safely be 
allowed to get very hot. It is all right so long as it does not soften and 
draw in. 

“ In running the tube on an induction coil, a valve tube should be 
used in case heavy energy inputs are to be employed. So long, however, 
as the temperature of the focal spot is not made to approximate that of 
the cathode, the tube will satisfactorily rectify its own current. 

“The tube can be furnished with three sizes of focal spots: broad, 
medium and fine. For therapeutic, fluoroscopic and most radiographic 
work the medium focus tube will be found suitable. If extremely sharp 
definition is desired, the fine focus tube should be used.” 

The Coolidge tube is not in more general use for two reasons: (i) 
It is so much more expensive than the ordinary gas tube. (2) It pro¬ 
duces a great number of vagrant X-rays (the entire stem of the anode 
gives off X-rays) which sometimes interfere with the making of clear 
radiographs. 

The two common injuries from sending too 
(lathed* Collar much current through an X-ray tube are: (1) 
or jae et u *$. Overheating of the glass and consequent puncture 
in the region of the cathode. (2) Burning of the target at the 
focal spot. To overcome the danger of puncture in the region of the 
cathode, tubes are now made with a cathode collar, or jacket, of steel. 
(See Fig. 368.) Tubes of this design arc capable of transmitting much 
more current than the ordinary tube without danger of puncturing in the 
cathode region. Tubes with cathode collars, which the writer has seen 
n operation, show a light ring in the inactive hemisphere giving the tube 
tomewhai the appearance of a tube with inverse current passing 
through it. 

The finer —i e., the smaller the focal point, the place where the 
rafhod*' tit-'.tm »tr»k*'si the target, the more likely hurtling of the target 
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X-RAY TUBES AND THE X-RAYS 

i, ,o occur. Thus a tube with a very fine focal spot shotM ^ 
h .„, about 20 to 40 mill.amperes sent through it. while the = 1 * ” , 

' t „he with a medium or broad focal spot may transmit «o' w 2 ^ °' 
Amperes without injury to the target. 

Tungsten targets are capable of withstanding much more heat than 
platinum targets. . 

Figure 369 shows a ring in front of the target. The functions of 
he r ing are: (i) To sharpen the focal spot. ( 2 ) To overcome the 







1 



Ualot 

Cube. 


/ -\ To decrease uneven heat 

esistance in tubes of high VJCUU differing in 

“ th0 ' k - Figure 370 is • W ^tgs. 5 ' »" d 5 " 

—- r,;""»- - “ M 

valve tube of this M 
H in Fig. 8, spcc y 

iW“ll« now being "ianu[»; :t “f, T , 1(;se tubes (1 ) a 

:*tt. „ Kadiograpbic j, ( ,he f#n °*‘ *l h which 

... ■ '*** 

a a protection huh. of U*a K 
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the X-rays are directed on the part being radiographed, to cut 0ut 
secondary X-rays (4) a filter, consisting of a sheet of aluminum i n the 
bore of the cylinder ( 5 ) a special vacuum-regulating device consisting of 
a connection between the regulating chamber and the cathode end of 



Figure 309. 



' h', which connection is of the proper electrical resistance to carry 
' ' ■ * amount of electricity to keep the vacuum of the tube the same. 

pr; v :p!c, the connection between the tube-regulating chamber and 
‘ ca‘b/yh r-,,\ \\ ,, j H a tube■ regulating spark gap which is set at 

a, d'f.ndi Jar."- A. 1 have mentioned elsewhere (Chapter V) tin 
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X-RAY TUBES AND TIIE X-KAYs 


lie-regulating spark gap may be set at a certain disn. 
while the tube is in operation. Since the resistance m a ' 1 ' 1 W > *ere 
spark gap, which is to he set while the tube is in ooem.i '“^' re K*«ng 
as the tube gets older, it is not quite right for manufacturer ? ^ Uss 
the special connection now under consideration makes -i, am thM 

tube “ absolutely automatic.” When the tube is nev V "J*”' 01 °* ” ' 
may I* automatic, but as it gets old manipulation (i f k ,«™' Comrol 


v control 
!n g of rc- 



Figurc 371 . —Hydrogen X-ray tube, 


■stance) of the special connection, betWCC " ss ^ C ' .'The'greatest, or as 1 
*1 - cathode end of the tube, becomes n <( j a j aU tomatic (?) vaauun 
the thing, the only advantage o the o( the vacuum o • 

'oritrol connection" is that it ^ ^ ^ tu£ 

• V, ■1.0,11 any ^ “"arf n 'it« hdvon'^^l^e'^rking i» 

- a. s* * *? issss* 

• ' sv :nify of the patient, hut u* M ^ . ^.) 

*f«rV v*\, i« on the X-ray tnachme. 
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Figure 371 illustrates a type of tube know 
fiydroaen tllc “ hydrogen tube ” because the gas used to ^ ** 

Cube *' the vacuum is hydrogen. Some hydrogen tubes 

of regulation in either direction; that is, their vacuum may be either 
raised or lowered while others admit only a regulation of lowering 
Figure 371 shows the special device by means of which the vacuum is 
regulated instead of the usual tube-regulating spark gap. 

The writer’s experience with X-ray tubes has 
Uihat Uacuum taught him, when purchasing a new tube, never to 
Cube to Buy. huy one which backs up more than five inches parallel 
spark. One which backs up only three inches parallel spark, with use, will 
soon be backing up more. But a tube which backs up more than five 
inches parallel spark when new will soon be backing up so much parallel 
spark— i. e., will soon have such a high vacuum—that the best dental 
radiographic results cannot be obtained with it. 
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CHAPTER II. 

X-Ray machine*. 

It was stated in Chapter I that an electric current is necessary to pro¬ 
duce X-rays, but nothing was said concerning the strength of the current 
required. It takes a current very high in voltage, varving from about ^o- 
(XX) to 100,000 or more volts, and low in amperage, the amperage bein^ 
measured in milliamperes. Milliamperage ranges from 2 or 3 to over 100. 
For dental radiographic work the milliamperage used ranges from about 
3 to 60. 

The ordinary commercial circuit for lighting purposes is almost in¬ 
variably either D.C., no volts, or A.C., 60-cycle, 100 to 125 volts. The 
amperage varies according to the amount of electromotive power needed, 
ranging from 4 to 5 to over 100 amperes. The commercial current, as 
supplied, is therefore useless. However, it will operate a machine which 
will give the desired current. 

X-ray machines are of two classes: Those that 
X-Kay generate their own electricity without any external 

machines. electric supply, and those that depend on a commer¬ 

cial current or storage batteries to excite them. 
There is but one of the first class, namely, the static machine (Fig. 12), 
and of the second class there are three—the Ruhmkorfif coil (Fig. 13), 
the high frequency or Tesla coil (Fig. 14), and the “interrupterless” coil 
( Fig. 15). All of the latter class are literally induction coils, just as the 
transformer, described in Chapter I, is an induction coil, but when the 
term induction coil is used we may assume that it is the Ruhmkorff coil 
that is referred to. We shall follow the precedent and call the Ruhm¬ 
korff coil the induction coil, though it is no more an induction coil than 
the high-frequency or “interrupterless” coils. 

I he static machine is so much inferior to the induction coil for pic¬ 
ture work, and so large and difficult to operate, compared with any coil, 
that the only reason for using it would be the lack of a commercial cur- 
rfrnt whh which to operate a coil. Even in such an event—the lack of a 
conr;rn''r'ial current- 1 would advise the use of an induction coil operated 
by storage batteries ( Fig, 16) in preference to the static machine. 

14 
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Fit 11. A «t»iK —rtww 


practically a uni-directiona' ne ’ 'e reea : ' ’ ‘ ■ yrmar. dTM * 

secondary currents of the transformer are both alternating. 

Le: us 

Instjll4tiCR. an induction cod and auxiliary appli¬ 

ance leading to it. (Fig. 17- 

Wiring from the mains to the coil should a.” a > ^ one a 
pctent electrician. A wire of a given size will carry cnh a terni.n am 
pcrage without heating. If this amperage he exceeded g ea.o t e 
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a y become hot enough to fir* ^ 

Tzt r r : r*™" 



F,g ' 13. Induction or Ruhmkorff coil. 


Mr U to JrTk- a ZT 8 10 tl ',' S ral , infr The amount of amperage neces- 

^ hrgTtht coZZZ aCCOr(li " g t0 the si - »f ‘he coil— 

*. zz:i Assuming t,,e coii to * 

thfAild },.■ caf) , M , , ’ 'e.i.I wires used to connect it to the mains 

•v v ’ (arrymg at least 30 amperes without heating. By 

], Z- fr ' W,rc * lca,li ” K *'•« mac hine—not lead (the 
wjtm inc wirci an- copjw. 
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Somewhere near where the wires < 

»"«*• building, and also at the cod itself, will " 

fuses. (Fig, 18.) A fuse is a wire , an 

lead, of a given size, and fusing point, capable of carrying onlv a lin.it l 
amperage without melting. Thus, if more than 30 amperes be sn.i 
through a 30-ampere fuse, the wire is heated to its fusing point, it melt, 
the circuit is broken, and the flow of electricity is stopped. A fuse i> a 



I•’iK• 14. HiKli-frequency coil. 


'urt of safety valve. About 30 ampere fuses should be used for a medium 
;arge induction coil. I his information, however, will always be given 
bv the manufacturers of the coil. 

Somewhere near where the wires enter the build- 
Switebff. ing, and also at the coil, are placed switches. An 

electric switch (Fig. 19) is an appliance for throw* 
the electric current into, and out of an extended or auxiliary circuit, 
timing that the current at our disposal is I).(*., it must first he 
pa-'d through an interrupter. 

An interrupter is an electric apparatus by means 
Ittirnffers, of which a constant current is converted into an in¬ 
terrupted one. Interrupters are of three kinds: ( 1) 
The eleetroMjr, Fig 20; (2) the mercury turbine, big. 21, f 3 ) ( * 1C 

or vibrator, Fig, 22. 

For pi<flirt- //orU , in connection with the induction coil, the elec 
tf'ilp * . or a* it n wmettwc* called in honor of the inventor, the Web 

«• tpatt the l*e*t With it the constant current mny 
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Et-BHF.NTAKY KAUIOCRAPHY 


,m '’*t the rUe , 

w™, , ort)jnt Jlltt f rOT ^,3“"* p*,. 

4r, ’‘ : ' ;e Orator iVAr; > v > V , •* J ^ /r ' r *"" 7r i K r - -'-r.i >er -* 

«" *SO to 1,000 TOtrrupuotu a mfame. ' 



Fig. IS 1 filerrvpUrtcM coil. 


. ^ jjrtWfj Ul interrupter consists of a tfas* jar containing a *n| u - 

vilphurif vu) m water, the electrolyte, in which is immersed a 
** dcctf \ (Fig. 30), and a lead electrode. B. The 
****** ‘ ****** »>th * porcelain sheath, C, except for its point, which 
y ,i*r t Jofc, the - eetrolyte. Little or much of the point may he exposed 

fe#»« ' »v wtr*; aow }e< ling from the main# to o«r ej/parstus. 
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Of these one is the positive wire which brings the electric cur-ent 
the other is the negative or return wire. The positive wire must be^ 
tached to the binding post of the platinum electrode, marked +. (fT" 



Fig. IG. Induction coil for use with storage cells. 



i Hut how can we tell which is the positive vviic? ^ ut son1 ^ 0 

off the ends of the wires, immerse them in a glass o w > 
will be given off from the negative wire. • le 
,t. -are vhould be taken not to touch one w.re o ot ’ ; , 
irrnit. -fbe term (.hort circuit) almost 

«» in -bi instance i. front the ^ 

o.ive to the flow of ■■lectncit^ nto f 
c__ iiiai l ie wire* 1 otrl < 


20.) 

But 

how can we 

kmti 

at ion 

off the ends 

and 

L 4,1 I 

' > f » pm 

les will be g 

fht« 1 


rare should 

maki 

ng % 

§bort circuit. 

Tbr . 

4f«ff 

r4 circuit in 1 


f. wh 

irh is highly 


MM 

V to the 
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(that portion of the wires from which the insulation has been removed), 
the current no longer passes through the water, but takes the shorter 
path of less resistance, passing directly from positive to negative wire. 
All the amperage formerly used and choked back by the resistive water 
flows through the wires, heating them rapidly. 


* 



The course of the electric current, through the electrolytic inter- 
' :pier, is from platinum through the acid electrolyte, and on through 
h-ad electrode. As the current flows through the acid solution, a 
, 'T ,ca c ^ an f» e ^occurs and a gas is formed. This gas accumulates in 
J a ^ttoblc around the exposed platinum point, and momentarily 
"° w ol ,he current. Then the bubble bursts and the current is 
‘L <m *' l ,c stopped again in the manner just described, and 
™ 1 n, '' rc platinum exposed in the solution the slower the inter- 

* n '[ ,he m,,re *™J*r*Kc will pass through the interrupter. In 
■ oer mat the amperage may he increased without producing a rorre 

"5 ' ,r T' r h ,hf '"terruptions per minute, interrupters 

JIT'S n ’" ,K » Thus with multi. 

A ,, ■ ' ' ' ,M " ‘ ' " w wprrage is desired, mure points are thrown 

* m n for »»*• imrjxmc, A i or j 
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interrupter will draw enough amperage, and give sufficiently rana • 
terruptions, lor dental radiographic work. y pid m ' 

} h V Urrent u ‘ S SOmetimes stopped altogether by the interrupter This 
may be due to the accumulation of a large bubble of gas, on the platinum 
point, which will not burst. By moving the point—or points if the inter- 



Fig. IS. Patent fuses or cutouts. 



rupter is multipointed—up and down several times by means of lever D, 
Fig. 20, the bubble will be broken and the current re-established. 

On a D.C.. novolt circuit the electrolyte should be 15 to 20 per 
cent, acid; on a D.C., 220-volt circuit, from 5 to 8 per cent, is strong 
enough. The jar should be one-half or three-quarters full. As the solu¬ 
tion -tands, some of the water evaporates, so raising the per cent, of acid 
in the electrolyte. As this occurs, more water should be added. The 
strength of the solution can be easily and accurately determined by means 
of hydrometer. ( Fig. 24.) As the water evaporates, and the solution 
gets stronger, its specific gravity raises. I be hydrometer is sensitive to 

change of »|>eeific gravity. 

\, the current passes through the interrupter, heat is produced. 

- • placed in a metal-lined box, and the box filled witl 

watrr (y ■'/, 2T ) Fvcn with thin means for cooling, ulun USM 

*»«?; for f.ftern minutes or longer, the electrolyte heroines so h.iU« 

0 m fctt^roptrr no longer work* properly In denta p 
l«v of oprr.tfc* i. » m,ucr of «comtr 1 . 

11 ' 11 " n ® 
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X-RAY MACHINES 

When the X-rays are used for their therapeutic value V 
rcs are made; so long that undue heating of the electr- .•" * 
Iter would be sure to occur. Hence, for this work the mercun 
Jerrupter (Fig. *0 » bent. In principle the mercun .. ;r bj„. 1 


.pter would oe suic wr uus work the mercun- turV 

•nterrupter (Fig. 21) is best. In principle the mercury - irbire ‘ 

' lC < hanical interrupter, depending on no chemical change for its 
n . operated by means of an electric motor. We shall- 


a 

tioo, 


not consider 












Fig. 20. Non-water cooled one-point electrolytic interrupter. 


rther, for it should not be used for picture work, except in the absence 

an electrolytic interrupter. , Fi 22) ; s used only on 

The mechanical interrupter, or vibrator g.->, invo lved 

s smallest coils. The principle on winch .t op a « ^ A is 

the construction of electric hells; I- 1?;,,^’ t h e current travels, the path 
movable arm with fulcrum at 1 »- . movable arm. A, 

irked with arrows, the electro-magnet, 11 : rcu j t is broken the 

er to it, breaking the circuit at lb icn . £ draws the movable 

'tro-magnet loses its magnetism awl the sp <’ interruptions may 
r. baric, re-establishing the circuit. The t ula r form of 

reg :la,. .1 by altering the strength of the 
f4U/r 11 the ribbon vibrator illustrate* 11 
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in tracing the current directly from tv,* 

8«crifl«r. n ire into the interrupter, we have assumed S?** 

c , that we are receiving our supply from a nr . dted ’ 

S jrr hOWeVC ' r ' that the on 'y curre "‘ at our disposal is y 
ten the case. Most manufacturers consider it necessary to Dass 1S 
ternat.ng current through a rectifier (Fig. 27 ) before sending it';* ?*' 
interrupter. 5 nt0 the 

A rectifier is an electrical apparatus by means of which an 
nating current is converted into a uni-directional, pulsating current* ^nd 



Fig. 21. Mercury turbine interrupter. 


ohosnhate „ ? ^ “ ntalnln S an electrolyte, a solution of ammoniut 

■| Ua . wh,ch 1S immersed a steel electrode and an alum 

tr< jf e ‘ lhe Jar ' the electrolyte, and the two electrodes const 
e one cell. fig. 27 shows a one-ccll rectifier. 

,, f , VV ’ lth * hc ; Iirect current - we are able to test and determine whic 
he two lead wires is positive. This is impossible with the alternatin 
current, because polarity changes at each alternation. Either of the lea 
,**. ■ -erefore he attached to the steel electrode, and a wire cor 

° U w* aluminum electrode to the platinum of the interrupte 
f , ' * 7 a,u r mlnum remains the negative electrode of the rectifie 

. *0 .from steel to aluminum and on, hut when the currer 

'>art» to flow from aluminum to steel, a chemical chatifi 
it . A ™aking a non-conductor and choking off tli 

* f ‘ ,rrrr,t r ^ry> le frequency, after passing through a on* 
" (there is a slight inverse current) 
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uni-directional current with 30 interruptions per second. If, after passing 
through the rectifier, as just described, the current is an interrupted one 
the questions arise: Why send it through an interrupter? Why not 
directly on to the coil ? Because the interruptions are not sharp and 
complete enough. The current is pulsating rather than interrupted. 

By connecting three or four rectifier cells in a certain wav (Fig. 28). 
we are able to obtain practically a uni-directional, constant current. 

If the supply current is 60-cycle, as is usually the case, the electrolyte 
in the interrupter remains the same as for a D.C., no-volt circuit, namely. 



Fig. 22. Vibrator or mechanical interrupter. 







about 20 per cent., but if the A.C. supply is 133-cycle, the solution should 
be stronger—about 30 per cent. 

From the interrupter the current passes into the rheostat, as per 


Fig. 17. . , 

A rheostat (Fig. 29) is an apparatus by the use 
Rheostat of which we are enabled to regulate the quantity ot 

electricity entering an electric machine. The rheostat 

dor; not have much effect on voltage. 

f v 10 illustrate* the rheostat. A represents coils of wire, ot 
Guam silver, offering great resistance to the flow o e edxtc.t When 

*, am, l n button . .. must pass £***£• " 

„,r. ,,, i., way to the electric machine, uuluct,™ cotl, motor, » 

wh*t WA Thu tr<v.uvr wire <hokr* hack amp< r-W ■ 


On button, 2. 


0 * 


until on the ^ button tb. 

». f »= u.nce: on hit «'• ' Ihr , t , r ,„tat illustrated acts 

i f.Air*'*'y *»Ho> the m*<btne« 
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ilso as a *wit«:h, completely breaking the current when tne arm, b, is on 

button, o. , 

J rom the rheostat the current passes into the coil proper, follows 

the wire of the primary winding, and passes bark through the negative 
lead wire to the mains. 


Fig. tH. Seven-point electrolytic interrupter, watcr-cooleJ. 

A different method of wiring to that shown in Fig. 17 is illustrated 
in ; ig 31. At first glance it seems that the primary current is not inter- 
' d'""!, the interrupter being on the negative wire with the current pass- 
ir / through it after passing through the coil, lint aim c the current can¬ 
not enter the coil any faster than it leaves the manner of its exit will 
govern its entrance, and hence, the current of the primary is interrupted 
yy-' *V»e tame, whether fl"* interrupter 1 »< plated on the positive 01 uega 

t* t* rp&s wtrt. 
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*7 

The coil consists of a soft iron, cylindrical core 
around which is wrapped insulated copper w;r< I 
primary winding. (Fig. 32., (The necessity for 

good insulation will be appreciated if we stop to consider what would 


e«ti. 




Fi*. 24 . A 20 and 25 ® fM'lf" 

happen if the core were wound with uninsulated 

the current would not follow the uuhuv ^ h iron core, 

choose the shorter path of less res, stance. a , heavy 

making a short circuit.) Over the l > "'"'" > . , norc insulated 

insulation of mica or vulcamte, and around tlns s « 

■ ; re tin- secondary winding. (Hg*. .1-’ «* thc primary and 

There is positively no electric council, throu gh the primary 

..-mndary windings. I he primary <tnun 
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winding and into the negative lead wire. But in its passage it ha • 
duced or created a secondary current in the secondary winding * 
Coils are rated and designated according to the maximum num 
her of inches of atmosphere the secondary current can be made to i u 
As the current jumps from one terminal to the other of the second"^ 
winding, a spark occurs, due to the resistance of the atmosphere to 


+ 




Kig - U - A - movable arm with fulcrum at 1$. C, electro magnet. L), break. E. spring. 
Fig 2«. A. piece of ribbon steel. II, point where circuit is broken. C, electromagnet. 


flow of the current. \\ hen we speak of a coil as, say a 12-inch coil, we 
mean that the spark gap of that coil is twelve inches long; that its sec¬ 
ondary current can he made to jump twelve inches of atmosphere. Coils 
with parallel spark gaps from as narrow as about 6 inches to as long as 
aVnu 40 inches have been manufactured. 

1 he induction coils manufactured today usually have a spark gap 
from 8 to \2 inches. (See pages 43 and 44.) 
lb* wire of the primary winding is from about if>- to 4-gaugc; <>f 
> ' '".r.dary from about 34 to 29-gauge. The length of the wire in the 
v-'otvlary is immensely greater than the length of the wire in the primary. 




























X-RAY MACHINES 



(C) Jeff Behary 2019 


37 




























3 ° 


ELEMENTARY RADIOGRAPHY 


At each "make” and "break” of the circuit of the pnftar? ~ 
a current is induced in the secondary. The secondary current 
at the break of the primary flows in the same direction as the cu— 
the primary, while the current induced at the make flows in 'the ~ 
direct ion. Thus the secondary is an alternating current; but the°^- 
of the make is so much weaker than the current of the break 
practical purpose, the secondary may be considered a uni-directiona 



l'ig. 29. Twenty-nine button rheostat. 



sating current. The current of the make is what is known as the inverse 
current, and it is the effort of all coil manufacturers to make a coil gi\ing 

as little inverse current as jjossible. 

The voltage of the secondary current cannot he determined ai- 
ruratcly. Authorities differ very greatly in their estimate of the number 
of volts required to jump one inch of atmosphere, gixing the hM 1 ' 
low A-i ro<>/>, and as high as 60,000. What voltage is tequiud to j 1 
r-4'h \nrti ti ling inch after the first, is also a question shrom et 

great uncertainty, ,. , n ,, r i iaP s 

r tin .* «.rh inrl. of ..I .phere at 10,000 volti, which peP 

„ p. the truth a. po»lbt. it ite . ... 
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furnished by any size coil can easily be determined FW ini , 
basis, an 8-.nch coil m full operation supplies a current °" thlS 

of 80,000 volts; a 20-inch coil, 200,000 volts. “ P ° tcntial 

I he amperage, or, to be more exact, the milliamperage of the _ 
ondary current of an induction coil varies according to the 'resista^ 


/ 


/f. 



through which the current is forced. Thus, allowing the rheostat to re 
main on the same button, the milliamperage is increased or decreasec 
accordingly as the spark gap (Fig. 17 ) is shortened 01 lengt lenc • 1 ’ 

the spark gap at its maximum length, the milliamperage is cast. . s 
hiding rod* arc pushed closer to one another, so lessening the long 1 " 
the spark gap, milliamperage increases. Different coils aie capable o 
forcing different mill (amperage* through their maximum L,, K t 0 ! ’J > 

Thu* one lo-inel, roil may be able to force twenty ..amp.,.. 
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through ten inches of atmosphere, while another could send onlv 
mtliainpercs through such a resistance. All coils give a high 
perage on a short spark gap. the amount running into hundreds of m 
Jiamperes. Instead of the sliding rods, some coils have an arrange^ ' 
as per Pig. 34 for regulating the length of spark gap. 

I he milliamperage strength can be estimated roughly by the ao 
pea ranee of the spark. A thin, blue spark indicates low amperage. \ 


Mains 


a 

3 

•e 

.« 





Coil 


Fig. 31. 


tat. fuzzy spark, the caterpillar spark, indicates high milliamperage. To 
do rapid dental radiographic work a coil should give at least six inches 
of the fat, fuzzy spark. 

Amperemeter* and milliampcremeters are used on the primary ami 
tecor- lary current*, respectively, to measure their volume. (Pig. 
While trie;#- meter* may he considered luxuries rather than ncccisihcs. 
ihty itff certainly very useful luxuries. 
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A KAY TUBES AND THE X-RAYS 






*• " m — »ts " nJ , ” ul “"“' 


Now let m coneider the high-frequency coil. 

(Figf.4ind.q5., in .nechanieal con^chunthe 

high-frequency coil in.iy " < oil acl . 

double coil wilh tin sc.0ml.1ry o h. fir „ 

m* '< the prnrury oi th+ vrvnvS roil. The prmiatv ' " rr ‘ 

*b*AlW h* A.r 


f,*t 
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34 ELEMENTARY RADIOGRAPHY 

From the supply wire the current passes through the primary 
ing of a step-up transformer (first coil) at the usual commercial , 
1*5 vo,ts ' 6o-Cyde. (Fijf. 35.) An alternating current of the «- 
frequency as the primary, but higher in voltage ami lower in ampe- 
is generated in the secondary of the transformer, and pa^.-s ji t 
condenser, which acts as a reservoir. As the current leaves the cowh¬ 
and jumps the regulating spark gap. it is oscillating at a frequea 




l ross-sretion diagram of induction coil. A, iron core. B, primary winding. C, insulation. 

1), secondary winding. 




from 10.000 to more than a million. It passes through the primary wind¬ 
ing of the Tesla coil, inducing a secondary current of the same high 
frequency. This Tesla coil is the same as an induction coil (Figs. 32 and 
33), except that some inert substance, instead of soft iron, is used for 

the core. 

The secondary current of the second coil is the one supplied by the 
machine, the one to be used to generate X-rays. Like the current of the 
Kuhmkorff, or induction coil, this current is high in voltage and low in 
amperage. The current of the induction coil is. however, practically a 
uni directional one, while the current supplied by the high-frequency coil 
• alternating at the inconceivably high frequency of tens of thousands 
or millions. Hence the term “high frequency,” which is applied t" 
current and the coil producing it. 

The frequency is governed hv the size of the condenser; tin sii.i 11 
the condenser the higher the frequency. I Inis most ‘high fier|iuno a'^ 
y.-ru's machin* are equipped with a switch, by means of which a . 0 



(C) Jeff Behary 2019 


42 










X-RAY MACHINES 

35 

a part, of the condenser may be used. When using the coil for x-rav 
work, this switch should be turned to “low frequency,” so that all of 
condenser is used. When using the coil for “high-frequency” treatment, 
—using the current as a therapeutic agent—the switch should be on “high 
frequency,” so that only a part of the condenser is used. 

Hy means of the regulating spark gap, we can control to an extent 
the secondary current of the second coil—the current supplied by the 





:chine for use. Widening the gap increases voltage at the expense of 
: amperage; narrowing the gap increases amperage at the expel 
■ voltage The wattage remains the same. For \-ray " S 

PI !,< as short as possible, without reducing the voltage to a p. 
icre the current will not pass through the X-ray tube. .. 

while others compare favorah y^on^ ^ cau , iou8 , therefore, when 

**h\t rn *izc induction cod*. 
ir< bating 'a <od of thitype. 
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As it:*ted, the primary, or supply, current of a coil built on the hii* 
frequency plan illustrated, should be A.C. When attaching the por^-'. 
coil (Fig. t4) on an A.C. circuit, therefore, all that needs to be done * 
to screw the attachment into a lamp socket. ^ iJi 


Terminal Spare Cap 
(Mol rejoUtinj Spare jafi) 


Cod 

Tea fa Coil 


Refill at 

Spare Gap 
Condenser 



it! Coil 

Or 

Step-Up 
Transformer 




Primary 

xurmr. 


i 


i 


Fig. 35. 



Rotary 

Cewrner. 


When the supply current is D.C., a rotary cc 
vertcr should be used. A rotary converter (Fig. 31 
consists of an electric motor set in motion by ti 

ar-a' r^fi-r rlirr ) :nt ' wlndi motor in turn revolves tl 

: rv V ' ' . V ' ( d: namo ' wh,d > generates the electricity that is sei 

ZVt'f ,aVi " K "* ac " ,,>l " r :m ' "«• AC Ren*™.. 

f* * km Inn.-, <onncct«l hy common Ui.-ifi so that movement r 

m,, ' hi " r r «volv.-s the armature of the other, tl, 
y con /ert/T can he made so as to he enclosed in one rasing. ( Fig. 1«. 

ms kjt l'a^ „ '" r; ' r ' < M l ,/r Wf* 37- coming through the fuse an 

* " • " l^rc/ugh the positive wire to the starting ho, 
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or rheostat. It leaves the starting box through two wires, passing 
through one to the field of the motor marked S.F., through the other to 
the armature of the motor, marked ARM, and out of the motor through 
the negative lead wire. A new circuit is formed from the generator side 
of the converter marked A.C., passing through the coil. 

It may be well to state just here that an electric motor is. in con¬ 
struction, practically the same as a dynamo or generator. In fact, taking 



Fig. 3G. Rotary converter, or motor-dynamo. 


a given machine, it may he used as cither a dynamo «-• ^* 
armature is revolved by some power it wiU generate 

is then a dynamo; it a current o . . electric motor. Motors 

armature, the armature revo vcs. an t ^ c circuits . that is, we have 

are made to be operated by both ■ • rr ent, and A.C. motors 

D C motors which can he run only by a direct current, 

which can Ik excited only by an alu ' r ™‘‘"® arc equipped with a 

Instead of a rotary convertersome^ machmes^ ^ ^ 

mechanical vibrator fl-ig. 22), w in Machines with the 

the coil. This is no. so efficacous as he con* A.C. or D.C. 

me-hank al interrupter are advertised .0 operate 

circuits ( rta i,i c machines varies f ronl oU 

The length of the spark traps o I • # (al , fuzzy spark Ionite 

to ten in'll'--. They are « " m •" ’ _ full-length spark n am 

f -a-, half the length of the spark **• 
i* ua fWirt <od M’i«. 
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Tnicrrupterlesj 
Coils or 
transformer*. 


The interrupterless coil, or transformer as it is 
usually designated now, is the newest, the easiest t 
operate and the most powerful X-ray machine thus 
far made. Comparatively little space is needed to ex 
plain the principle of its construction, since it will not be necessary n 
for nie to define and explain such common electrical apparatus as f us °' V 
switches and the like, as it was in the description of the induction and 
high-frequency coils. a 



converter 


Fig. 37 . 


I he transformer X-ra) machine consists of a rotary converter, or 
synchronous motor, a step-up transformer, and a rectifier switch. (Fig. 

Jhc step-up transformer may be of the closed magnetic circuit 
rore tp* (f,, &- 38B), or the open core type (Fig. 38A). These machines 
are of two kinds; those built to be operated on a D.C. circuit, and those 
designed for the A.C. circuit. 

f 11 consider the former first: I he converter is set in motion by 
"rfnrncrda! direct current. Jt generates an alternating current which 
• ■-■'■nr through the primary of the transformer. T he induced current in 
wf/ridary is of tlie proper voltage and amperage for X-ray work, 

• n alternating, It should be direct. It is made so by means of the 














































x-ray machines 

rectifying switch, and is then an ideal current f or X-ra- ■ .• 
tifying switch i# a rcvolvm « mechanical device gimilar to a 
\n principle- 

Instead of a rotary converter the A.C. machine has ar 
t hc shaft of which is the rectifier switch. From the man 


on 




c ) 



TlQ-b-tJ 


n tuumh*. 

Li or. vamciL 

« I 


tLHSiOn T> t 


u 


S-mCH^OHOVI 5 
MOTOV. 


0?tn COKt WVtffOWAW. 



aont) com 
TWtHST 0 **^* 




. «— « A ’’ the V>C‘ 

V.rav flliCMflfc . 

fit M M»* <tr..ln« "< '!>' u*n.(otm«f ^ M">» * b ' 

—• •' B '"” A - C - m “ b,ne - , (or the transformer. 

lead to thc A.C. machine; two for *!"' ’^current may 1«.""''’lately 
hirst the motor i. sc. in motion. I cu rrent is nnmedta.c.y 

ti- primary of the transformer ami • 011( | a ry, altenu>t»'t; 

Z'-r,crate.the secondary wimlmi?. ' « • w „,k, and '« «»<* 

it of th* j/roj^-r voltaKC and ampc™K ( 
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directional by passing it through the rectifier switch In , 

rectifier switch to change the alternating current into a direct n *** 
revolve at a definite rate of speed, in perfect synchronism L '* mus: 
the rapidity of alterations of the alternating current. R L * CP - WUh 
the motor is spoken of as a synchronous motor. aUie 01 l ^ s > 

The first interrupterless coils to be made for the altemat; 
had an A.C. motor connected with an A.C. generator R Current 
wires lead to this type of machine. The motor is set in mofion 
snpply current. The shaft of the motor extends to the generator revel 
mg its armature. The current produced by the generator • '* 

the primary winding of the coil, and the secondary induced altem,!"'" 
current is made direct by passing through the rectifier swit'ch wlfichl 
attached to the shaft of the generator and therefore moves in synchro,, 
ism with it It was necessary to build interrupterless coils for'the \ r 
circuit in this manner until motors were produced which revolve the rec- 
finer switch in synchronism with the line or supply current. 

The greatest shortcoming of the transformer type of coil has been 
the difficulty in making one with sufficiently high voltage to do certain 
kinds of X-ray work as well as the induction coil. This shortcoming, 
however, has been quite satisfactorily overcome. 

The interrupterless coils are rated according to the amount of “en¬ 
ergy ” they create, not according to their spark gap length. The spark 
gap is usually ten or twelve inches long. The machines are rated to have 
a capacity of so many kilowatts. Take a “4 kilowatt ” machine, for ex¬ 
ample. Its primary current, we will say, is 100 volts, 40 amperes (4,000 
watts), the secondary current something like 100,000 volts, 40 milli- 
amperes (4,000 watts). 

This system of rating is being adopted by manufacturers of induction 
coils also. (See pages 43 and 44.) 


(C) Jeff Behary 2019 


48 









\Vc 




ooo 


CHAPTER III. 

X-Ray C«b« and tb« X-Rayi. 

Thus far vvc have considered only the electric phase of the sub* 

Vc shall now describe the apparatus through which the ek-ctriciK 
and which generates the X-rays, namely the X-ray tube- * 

' An X-ray tube is a bulbular glass tube, from which the atmosj,h< 
has been exhausted to quite a high degree of vacuum—about 
”. irt of an atmosphere. It should be remembered that there is a some 
|h j t1 g which occupies all space, even vacuua, and that something i> kn ■ u 
;tS ether. There is, of course, ether in the X-ray tube. X-rav tube ;m- 
often called Crooke’s tubes, but they resemble the tube made by |' r . 
fessor Crooke only in having a high degree of vacuum. In nie< hanii a! 
construction they are quite different. 

'Tubes may be divided, according to the machine^ 

iification 011 which they are used, into the static machine tube, 

of X-Rav Cubc$> the induction coil tube, the high-frequency coil tube 

and the transformer tube. 

Since we have eliminated the static machine from consideration be 
cause it is obsolete we will likewise eliminate the static machine X-ray 
tube and describe first the induction coil tube. For a description of the 

Coolidgc tube see index. .... • -i 

In describing the tube used with induction coils 

Induction wc 0 f necessity, consider the fundamentals of all X- 

0011 tubes. ’ tube construction and X-ray production 

Sealed in the X-ray tube are the anode, Tig- 39 - A ^ s0 c ' a p t 
cathode and target), and the cathode, B. The tube^andmidc 

placed at an angle of 45 degrees to the long axl " . ir idio-platinum 
of some high-fusing metal, such as tungsten, P a ^ usually made 
or tantalum. The cathode is concave, saucer 

of aluminum. . • ceS sary to attach the 

Since, in connecting the tube to the coi , i • ^ tbe co j] to the 

connecting terminal tape or wire from the positive J . g tbe positive 
target end of the tube, we must be able to determ „ ag f 0 n 0 ws: 
terminal of the coil. This may be done on an Te sliding rods to about 
'it out the resistance of the rheostat, < J ■ an( | throw on t 

'ne-half the distance of the maximum s P ar< j s impossibl 


-witch 

'•arn 


»lf the distance of the maximum s P arC j s impossible to 

b. The spark will jump the gap so quick y lif|g> By watch- 

by simple observation in which direction 
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mg the large disc terminal, however, this can be determ - 
throwing the switch on and off the spark is noticed to c jj n me ^ °n 
of the disc always, then the current is passing from the dis -° u* *^ 
ever, the spark occurs from the surface of the disc just as th ll0v 
turned on (it may then seek the edges), the current is travel;!! C ^ rent is 
small bulb to the disc. (Fig. 40.) ^ Iron ' tie 

U ith the tube properly connected to the coil as per F 
current is shunted (Fig. 42) through the tube, instead of 4 ‘' li,c 

’ au UI Jumping the 



spark gap, passing from anode to cathode. Whether the current will 
choose the path th rough the tube or jump the spark gap depends on 
which otters the less resistance. A current of electricity alwavs travels 
the path of least resistance. 



eUMification of 
XIUy takes 
According to Degree 
•f Uaciiuw 


Tubes are designated according to the degree of 
their vacuum. Thus w r e have the high or hard tube, 
in which the vacuum is well-nigh complete; the me¬ 
dium tube in which the vacuum is less complete, and 
the soft or low tube, in which the vacuum is least complete. High tubes 
offer the greatest resistance to the passage of the electric current through 
them, then ronrses the medium, while the low vacuum tube offers the least 
reliance. f or dental picture work a medium tube yields excellent results, 
lb#- operator mav determine whether a tube is hard, medium 01 


v^ft, as follows : Connect the tube to the coil. (Fig, 41.) Separate the 
1 '« ' V. " d to givr a spark gap of two or three inches and turn on the 
' ri rfrrrtt f nVt* th*- tnf>e j* very low indeed, tlie current will jump ^ ,c 
«^»fV gap of f.a Ming through the tube. let us suppose the cur- 
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X’R/iv rutip.s Asn run y ., 

]nt t jump t»»c *]>»rU g;.p. Now tht 

"" ,, and it pasne» through the tube. The ‘ 


, , one of low vacuum, o , ..- |J11CC 

three inchc- of atmo*phcrc, W hen the rum 


or l'” c ‘ * 1 ’"»n iwruruM 

,V ' j|ntc a<l of pa^intf through the tube. the tub.. 

p "’ *■> many inches- the number of in<hc« 0 f t:, ,, 

. - Thus a low tube will hack up two or thn, 


“l . tt 






Fig. 40. 


lark; a medium tube will back up four or five inches of 
be win back up six or seven inches of sp* an lave, H , 

.ck up eight or nine inches of spark. > efficient militant- 

distance .bat only the largest cods are o X-ravs for picture 

rage through them to generate a .f spark is too 

ork. A tube that will hack up more ban n ^lumperage 

igh to he useful; it ' s imposst i c <> ■ . ; nc hcs. 

irottgh it. The ftest back up for dental wo ■ ^ snia il c r than o 

From the foregoing it will he 11 " „ jj a high tube. an< 

rith a 7 or 8-inch spark gap could ****** hig h tube, ft ^ 
t least a ten-inch coil is necessary to ' eigh , or ten tnchc- m 
*>. that any coil with a spark gap «“ c arc, howto 

•S.I targe The coil, with the M>K K ''• c ten inches- , 


throw <4 


< t+±t • 


br coil* with the H l , ‘| ■ ht or ten « nc tS . ,j 
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without practical usefulness. Thus an eight or ten-inch coil 
powerful as one with an eighteen or thirty-inch spark ? ** as 

capable of forcing as high a milliamperage through a hight-h ^ 
however, a coil can force any kind of a spark at all through from' * u. ^ 
to thirty inches of atmosphere, we may be sure it will send a hirb e ?,‘. tee 

perage through a good radiographic tube, or, what is the tube’?™™ ‘ ' 

w s equivalent 



Fig. 41. The X-ray tube connected with the induction coil. 

in resistance, six or eight inches of atmosphere. It is so well understood 
to-day that the coil with the very wide spark gap is not necessarily more 
powerful, that manufacturers are making practically all of their coils 
with from an eight to a tw'elve-inch spark gap, then rating them ac¬ 
cording to the milliamperage they can force through this resistance. 

To light a tube well a coil should be capable of giving a fat, fuzzy 
spark, the distance of the parallel spark which the tube backs up. 

The tube thus far described is the simplest form of X-ray tube, and 
no longer in general use. Next in simplicity is the bi-anodal tube. (Fig- 

43 *) ... 

When the two anodes arc connected, as in Fig- 
•I'MWUI 43, the positive terminal may he attached to either 
anode or assistant anode, preferably the anode. ^ ^ 
advantage of the assistant anode is a matter on " ^ 

a«*bor>t*e% have widely different opinions. One manufacturer, a m 
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,, making one of the very best tubes on the market te „< 

*■' assistant anode in his tubes because some of t, me he 
P 0 ".,' it and he is able to do so without impairing their* ?”" s &- 
bes would be just as good with but one anode" c ; *« 
b "' mu of an X-ray tube is not perfect; there are some -' eme mbe r the 
2 ] function of the assistant anode is to draw these '? * h * tal *- 
’,'ay from between anode and cathode. Thus, ,f the retnov^e 


RESISTANCE 



Fig. 42. The arrows show the current flowing through the shunt. 


meeting the anode and assistant anode (Fig 43 ) be removed and the 
tbe hitched to the coil, the positive terminal being attached to t te ano e, 
le tube will work with a slightly lower vacuum, because t te ass‘s 
node does not draw gases back of it. Tubes „,th ass, stan anodes 
tpposed to be capable of transmitting a greater m. ^mpe g 

In the past tubes were classified as ree ulating their vacuum 

acuun. ( Fig. 44) anti tubes without a means of regula,m n 

Figs. 39 and 43). , general use, because, with 

Tubes without regulators are no longu ^ ^ ac j. t0 the manufac- 
'(•. they soon become too hard, and must )e s an( j annoying. X 

irers to be opened and repumped. This is exp um an( j regam its 
ibe too high for use will sometimes (ro l ,—for a month or so. 

'rrr.f-r usefulness if allowed to rest— remain 0 f regulating 

There are different m t o popular 1S the 
t Y.nv tubes. 111 

DlltMtl vacuum of x ray m „vable 

one we shall now con.' means of 1 " 

The vacuum is .be A— 


U«OUM, 


hirli increases 


arm. w 
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t«ocn A and B, Fig. 44. This distance we shall , a ii „ 

"Park g a p. | he shorter the gap the lower the vacuum ^ 

“• ,h ' Sh ° rtcr the «“P the le« perfect .he vacuum™ n Z ** " ,aI ' 'h« 
Ihe current enters the tube and let us i ma ma ‘ 4 ‘<--- 

••node to cathode. The vacuum in the center of u'embeTs mo^ from 

pepfg^ 


REMOVABLE 

WIRE 



regulating chamber 



’*' 1 around the walls Hence the path of least resistance is through tin* 
rrgdatmg '■lumber, through the movable arm, through the tubc-regu* 
g gap, into the negative terminal tape; unless, of course, the 

frg iUftng -park gap is very wide. 
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Ptrf, 




x-ray tubes a:;d the x-rays 



. j on the coil with the 

?*C- 45. Showing the manner of connecting the third 

regulating chamber. 

. . , imorcenated with ll1t 

The regulating chamber contains ashes <>s When the current 

'Memical, sodium or |>otassium hydrate, fot examp e NV | a i c b causes the 
' through the regulating chamber, heat i> tre, ‘ uum of the tube. 
' :J - *1 to give off gases. These gases lower t * ‘ ()e When the 

’hat the current may pass directly H orn atv c 
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tUbc cooIs th °roughly_in the course of fifteen to tw ♦ 
g.^cs are taken up again by the chemicals in the re^> minUte ^ the * 
d . h< ; vaci ‘ u,n riscs again. Thus the vacuum of cha ^r 

l ' sh whcn tube is not in use, but can be ^ ma * be t£ 

em - ° rJm “"ly 'he tube-regulating s „ a , k 



> live inches. As the tube gets old the tube-regulating spark gap must 
" e mailc shorter to obtain the same condition of tube. 

U hen the tube is properly hitched to the coil, and the movable arm 
' i i r,r a vacuum—to give a regulating spark gap of about four 
he* and the current turned on, practically all the current may at first 
trough the regulating chamber and jump the tube-regulating spark 
l, *p- As explained, this lowers the vacuum, and in a few seconds the 
:rrent is passing from anode to cathode. All of the current may pass 
Tectl y through the tube now for a few seconds, but the passage of the 
• rr»\,r from anode to cathode raises the vacuum and presently some 
iff'Ttf will U %trn to jump the gap for a while. And so on. just as the 
vacuum raise* a little, it i% imni'diatcly lowered by some of the current 
through the regulating chamber, 
























V /vVO TUBES ASD THE X-kAYs 

■ he movable arm, a terminal tape ami 

>e u 
from the 


lbe movable arm, a raiumdi lape anu a tturd 

‘ ° ^ used- (Tifi 45-) 1 bus the tube-regulatmg >park 

‘ cod m a > , tube to the coil. The hitching of a tube 
on i* i trOin l4,v ' . . tf. . ,i 
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a third terminal 
spark is 
to a coil 
to the 
to the 




• ‘ he , f r , m the tuoe to luluuu s oi a tuoe to a coil 

inst« rred . t >nll inal is very simple. Hitch the positive terminal to the 
^ S b a thifd ist ant anode if desired, and the negative terminal to the 
** yie. cr 3S5 ^ al . an d the third terminal to the regulating chamber. The 
cat ho(h‘- aS Jie ’ third terminal over the movable arm are that the spark- 
^iv.intaS 1 ^ ° fj-om the tube and so away from the patient (.in radio- 

: _ ; s taken a tube ; s always near the patient), and. on some coils, 

graphic ' v ° r exanl ple, the gap may be regulated from the end of the coil 
j'jg. >3 tor ^ st at and switches are located, so making it unnecessary 
wliere the r te f rom his position to change the tube-regulating 

. tl ie operator to 

spark 8 a P- current passes from anode to cathode, the cathode 

^ h %- • 1 u6) is given off from the cathode. The cathode stream 

stream 1 f vlbratorv "motion of the ether. Leaving the concave surface 

* a f ° n Vo the cathode stream is focused to strike the anode or target 
0{ the cathode, the cat^ ^ off ^ ^ poim (Fig . # )m The cathode 

at a P0in an be seen in a "tube of very low vacuum, appearing blue. 

-Tit heat is generated at the point on the target where the 

^ trikes it Hence the necessity of making the target o 

cathode stream str • A small ho le may be burned superficially 

some very high fusing meia . . has a 

into .be targe, without apo.l.»g the.tube Tubes 
tag sheath of metal connected with the target . P , fo r 

are made with a means for coohng w.th waten These are ^ ^ 

treatment rather than picture work, though the. mat 

^’'x-rays were discovered by William s^r 

physics at the Royal University of \\ urz mi <li() not know 

of 1895. Roentgen applied the name - ' ra > rs f t hc unknown, 

jus, what he had discovered ; X, the algebraic symbol lor t^ ^ 

being adopted to signify this ignorance. e > . suppo sed. 
because the rays cross, forming an X, as 1 l . a un iform set of 

The Roentgen Congress, in Berlin, I 9°5' p purred. Thus « e 
technical terms in which the word Roentgen a ‘ wor ds as Roentgm 
have the phrase Roentgen ray for X-ray ant \\j\\\\c app rov ' n ^ 0 

'Taffy, Roentgenologists, Roentgenogi am, cl1 ’ words are long 

* -.vr for a uniform nomenclature, many oi ^ o( the old »"<> 

unwieldy and the writer shall, in this wot 
better known terms. f j n tbe ether. rhe n1<> * 

are invisible, vibratory waves 
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f'opuJar theory is that they are light waves with a • 

vibration. 1<«I light raj* vibrate a. rapi « 

. PCf * KOn<1; Violel ' ibra.c al the rate oHe™ 



Hh. 47 . X-ray tube properly lit up. 







hit 4* X-fay tube with th*’ rtirrrnt |>n»»ing through it in tlic wrong direction. 

fifty billion p#*r urt,i)i\ | he intermediate colors blue, green, yellow an< * 
'jf*n/rr vibrate at intermediate degrees of rapidity. 

! h'/nqi) human vision is limited to about three hundred and fifty 
V.'.’t r, v4f ..rio tin* difference between four hundred billion and seven 
famdrr/f M/ui fifty billion, may we not fairly assume that there * rc ** 
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x-ray tubes and the X-rays 


tty * 1 

ve» 


, AC r and lower vibration invisible to us? Ultra-violet rays 
rapid vibration than violet rays, and have no action on the 
»><•• therefore invisible. X-rays vibrate more rapidly than 

retina a r . tVv . The rapidity of their vibration is estimated at 288 
U ,tr3 '' i<lc ' ooo.ooo* (two hundred and eighty-eight quadrillions, two 
04.oo°'<'* • veUt v-four trillions—French notation) per second 
„ u rxJ rcd a " 



Fig. 49. Tlie inverse spark gap on the left is open, on the right is closed. 


As just mentioned X-rays are invisible; in fact, they are not discerni¬ 
ble to any of the special senses. They pass from the focal point on the 
target in regular, diverging lines (Fig. 46). When they strike an object 
they are absorbed by it or pass through it. Broadly speaking, it may Ik 
> aid they penetrate objects inversely, according to the density of the oh 
ject. They cannot be refracted or condensed, and the fact that the\ can 
be reflected is of academic interest only since they are not 1 ejected except 

nn <ler what 1 should call experimental conditions. 

The passing of the X-rays through the glass of the tube gives use 
to a green fluorescence (green light) in the active hemispheie— the heim 
.►here in front of the target-^-of the tube. Whether a tube is "’ ,,on s 

. .if ^ mi . . .1% ,-vi 11,1 1 a/» n 


well 


r,r not ran \>< determined by this fluorescence. * "7^^^ . , 
of demarcation between the active and inactive hemiq 
’he tube.. A tube working properly should light up as l n 1 ^ ' 

is never quite steady; it wavers a little. Hitf' 1 - nu ‘ 11111 
* tube* give slightly different fluorescences when in < 'l ,<1,ltl 

from hi K |, ,„l„ i. a very li K ht ycllowi.1. K ree„; from '■ 


There should l>e a 
es 




eti 4 1 - 




KUrfrp.lv" 
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tube a bluish green and from a medium tube an intermediate shade 

green. 

Just here let it be said that an exact colored picture of an 
tube in operation has never been made. I obtained the servi. < 
artist and spent a great many hours on the work, but was unable ' ^ 

a picture worthy of reproduction. The light from an X-ray tu * 


tn 



frig. .><). l’atent series or inverse spark gap for positive terminal. 

operation is of a peculiar brilliancy that cannot be reproduced in crayons, 
water-colors, or ink. 

When the vacuum of a tube is so low as to render it useless for radio- 
graphic purposes, a definite blue color can be seen here and there in the 
tube, the cathode stream can sometimes be seen appearing blue, and the 
line of demarcation between the active and inactive hemispheres of the 
tube is not well defined. 

When a tube is punctured the vacuum gets very low, of course, and 
iu appearance in operation may be as just described, or, as sometimes 
occurs, it gives rise to a fluorescence as variegated as a rainbow, or it may 
not light at all. A punctured tube can sometimes be repaired by the 

manufacturer. 

When the vacuum of a tube is too high, the tube lights up reluctantly 
a very yellowish green, and the line of demarcation is not at all distinct. 

J !g 4X illustrates fairly well the appearance of a tube with the 
' j'r'-r» patsing through it in the wrong direction. When this condition 
■ - the current must be turned off quickly, or the tube will he ruined. 

< when the tube is properly hitched to the coil, light rings bad 
of t/v >imilar to those shown in big. |H. may be wen. 1 his 
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ines that the coil is generating considerable inverse curr 
while the current generated by the induction coil « Reca11 
Erectional one, there is an inverse current which is some^^ a 
dgh to manifest itself as just mentioned, especially when hf ^ 

e T£ wbe is Iow - ' vacuum 



It is not at all desirable to allow inverse current 
Cutting Out to P ass through a tube, for it gives rise to a scattering 
Tnucrsc generation of X-rays which interfere with the making 

Current. of a clear X-ray picture. There are four moderately 
satisfactory means of preventing the passage of in¬ 
verse current through the tube. 

The first and simplest means of eliminating inverse current is to make 
what we shall call an inverse spark gap. (This gap is usually referre to 
as the “ series ” spark gap because it is in series with the X-ray j u )e - 
The word series, so used, is a technical, electrical term, and ai so ex 
plain the function of the gap as well as inverse spark gap. , ie .? a *!r‘ 
be seen between the positive terminal of the coil and the stan arc * 
the po-itive terminal tape reel (Fig. 49 ). A similar gap ma> 
on the negative side. This gap cuts inverse current out 0 ‘ curren t 
creasing resistance to the point where the voltage ot ie 1 ( \ j nverse ” 

not sufficient to jump the gap. Unless it is ne 5 d ^ 0 h” ap should be 
ttorn the tube there should be no inverse spaik gap> 
clos'd as on the right, the negative, side of big- 49- . t j ie use of the 
The second means of eliminating “ inverse is r rom point to 
Patent spark gap. (Fig. 50.) The current passes .' < ,rap may be 
ik, but reluctantly from disc to point. I hus 1 'V’. sc .j'^ n0 ints toward the 
***. y* cu t out inverse current from a tube, v 1 negative terminal 

" terminal taj/e and the points away fr <’ n ’ m j na i tape. ' |,u ' v 

u> "how the point toward the p<J sl ’ t j ve terminal— au " 
gy W turned in the opt** direction at the mgat.v< 


tape 
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The third means of cutting the inverse current out of a v 
is by means of a valve tube. (Fig. 51.) The valve or VilF a tube 
tube of low, or, as it is often called, Geissler vacuum—1/1 ^ tUb "' 15 a 
of an atmosphere—with a disc electrode and a spiral electrode , 371,000 

of aluminum. The exact reason for its action is not known w* ^ 
trie current cannot travel through it well except in one directi-'^ 




Fig. 53. An oscillimeter. 


disc to spiral. Thus, to cut out inverse current the disc end of the valve 
ma\ be attached to the positive terminal tape of the coil, and, by means 
of a piece of conducting tape, or wire, the spiral end connected with the 
target side of the tube. Or the disc end of the valve may be attached, with 
a piece of conducting tape, to the cathode side of the tube and the spiral 
end of the valve to the negative terminal tape of the coil. (Fig. 52.) Fig. 
83 shows a valve tube built into—i. e., as a part of—an X-ray tube. 

ft is claimed by some that the valve tube acts only as an additional 
resistance to the flow of the inverse current, cutting it out of the X-ray 
tube in the same manner that the inverse spark gaps do. 

The fourth means of eliminating “ inverse ” from tubes is by what is 
a multiple inductance control on the induction coil. By means o. 
•hi* control, which h found only on the more expensive cods, the output 
r rrrr.r rtf the roil rri.y. fe raised or lowered in voltage. If invtrsi is 
i< *r ;u the t >:)*■ the voltage should be lowered. 








































X-Ray T/ Bcf- 

" ,ay be de,ec,ed »*« the X-raf^^of which 

Vere<1 ^h an opaJL 







Fig. f>5. A fluoroscope. 

shield. (Fig. 64.) I have never felt the need of it. though 1 ha\e used 
ku 'Wue shield over my tube. discernible 

As has been stated,!the how- 

taMim. «® »">• oi "* spcc,a follow*: 

H X Rays ever, can be demonstra c * wo0( , en box so that 

Place an X-ray tube hi a ^ secn Excite 
*h«n 'Ur * irrrnt i* wnt through it no fluorounn 


(C) Jeff Behary 2019 


63 










5 <> 


ELEMF.XTARY RADIOGRAPHY 


the tube in a dark room and approach it with some object coated w 
takturn tungstate or platino-barium cyanide, and the object will be 
to fluoresce or glow something like phosphorus. This 
d “V“ « h ' —on of the X-rays (which pinetrate thc w^T^U 
7 iV) ca,cu,nl ‘nngstate or platino-barium cvanide Hrace A* 

closer the object to the tube the more and stronger the X-tavT^ 
strike it, and the brighter the fluorescence. 


Power of X-rays from different tubes differ in power r 

Penetration penetration. A low tube gives the least P ene--U- 

©f X-Hay*. X-rays; then comes the medium tube, while the X 

ra -vs from a high tube are the most penetrating " 
The degree of penetration may be determined bv mean, of a " 
.ro.ne.er (Fig 54.) This particular kind of a pene.Vome.er ^ 

two small flat p.eces o. wood fastened together, with a sheet of lead h- 
tween them. Holes are made through both wood and lead. Into the- 
h° es are placed thin metal discs which just fit the holes. The different 
holes receive different numbers of discs. 

To use this style of penetrometer we must have a fluoroscope. A 
Horoscope (Fig. 55) consists of a light proof box. tapered and made to 
ht over the eyes at one end. and covered at the other end with pasteboard 
1 Gated with calcium tungstate or platino-barium evanide. If one should 
look into the fluoroscope holding it toward ordinary light nothing could 
be seen—one would look into perfect darkness. But if the fluoroscope 
should be held so that the X-ray struck its screen—i. e.. the pastboard 
covered with calcium tungstate or platino-barium cyanide—it would be 
seen to fluoresce, or glow, or light up. 


If now the penetrometer is held between the fluoroscope and the 
source of the X-rays a shadow will be seen on the screen, because the 
lead in the penetrometer is opaque to X-rays. Whether the X-rays will 
penetrate the metal in the holes depends on how much metal there is to 
penetrate and how penetrating the X-rays are. Thus the more penetrat¬ 
ing the rays the more holes can be seen. 

There are a great many different kinds of penetrometers. I shall 
not describe them here, but will give the scale of the two most popular, 
the Bcnoist and the Walter, together with that of the Meyer (Fig. 5-T- 


Soft, or low tube 
Medium 
Hard or hifh 


Benoist. 

Walter. 

Meyer 

1 — 2 

1 

1 — a 

$— 5 

2—3 

3-4 

6—i 2 

4-* 

5— 10 
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X-RAY TUBES AND THE X-RAYS 

While the penetrometer is a very valuable r 
b ' mg 3 practice of dental rad^aphy""' ” “ from 

As X-rays pass through the elass of tv, , 
Sttondary more X-rays are generated. These are win' 

R.V.- secondary rays." They are shor.Tnd 5 ^ “d l 

not travel parallel with the direct X-rays, but pass 




out from the tube in every direction intersecting the direct rays. Second¬ 
ary rays are also given off from any object which X-rays strike. Thus, 
direct rays will strike a wall; secondary rays are given off from the wall 
and strike the other walls, the floor, and the ceiling, whereupon a new 
set of X-ravs, tertiary ravs, arc produced. When the tertiary rays stri-e 
an object still another set of X-rays arc generated, and so on, each new 
■ -t of ray- being much shorter and weaker than the former, o » r0 ' 
in Which an X-ray tube is excite,I is filled with X-rnys-not w, h the 
direct ray, but with the comparatively feeble and inconsequent,al see 
fjtuUry, tertiary and other subordinate rays. 
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Cla*»mcaiilon of X-ray tubes arc of different sizes ti , 

Sdf,“ v;,r ; cs in «« dgi„ . .". 

T . . . , ; . wc have thc bve-inch tube. six-inch tube - m .l * 

I he six-inch tube is about right for dental work. ’ ° 0,1 

W ith use the glass of the active hemisphere of the tube di* i 
a purplish color. This does not materially affect the tube ° ° rs ,r * 

I he fatal injury to most tubes is a puncture O m - f 

against punctures is to keep the tube clean. “A fruitful"causr'of 



Fig. 58. Tube rack for tubes when not in use. 


puncture is thc discharging of the current from the tube into the rack on 
which the tube is kept when not in use. The tube may have been dis- 
f barged by the operator touching the terminals before putting the tube 
a way, but if the tubes are stored in the same room where high-frequency 
and other coil discharges are taking place, they will recharge themselves 
from the atmosphere and discharge onto the rack, no matter of what 
material fhe rack may he made. A safe wav of putting away tubes h to 
commit the anode and cathode terminals together by a wire during die 

time the tube \% at rent." 

Tile general principle of construction ° 

fr<4M»cy high frequency X ray tithe (1‘igs. 56 and ? j) 

l*m C+t. tho m already givett in the description of the m 

built to lx* ofM-rated by a unidirectional (,I,M 11 
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l ifer fio. 


IV M, I,,.* .,,,,,1, wllb . Mai .. .. . » .. *. 

l itter < n<l of a high-freqm-m-y X-ray tulic may he connccu-.l with 

ritli tr urminal lap.- of a frci|U.Ti-y roil. While ,l ‘>* ls 

true, u will vau'limei. la* found in pradac dut 'In m » 

h mi/ on* way Ilian tin* other. , , tu i 

V,.,„ ,h, tula in hh. laal u„ ..rm.l m .llama tfanHtfhj^| 

?«., -atlaal. ar.' Kcwratial 1 nv " •" w |,j| r 

la a,aI X ray, am give,. ..If fit.hr f«.."■ w " 
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do 

-. 

the other is focused into a funnel in the back of rh 
X-rays cannot he given off from this funnd W (Fi « 56.) 

’ e act,ve hemis Phere as illustrated in Fig ’ - ^^the tube lights up i R 

g- 4/- ih:s funnel scheme | s 






i ik* *»1. A pedestal, with a lead glass protection shield, compression cone and plate holder. 



one way of taking care of one cathode stream while the other is being 
used for X-ray production. Another scheme is to move one cathode back 
-.<) far that the cathode stream focuses before reaching the back of the 

target. (Fig. 57.) 

The high-frequency tube may be used to advantage on an induction 
cod which is generating a great deal of inverse current. 

The transformer tube is almost identical in con- 
Crantfcrmer struction with the induction coil tube. It is, however. 

I'Ray t«b«! made to take a current higher in milliamperage am 
lower in voltage; that is, the target is thicker am 
the rnefa, »heatb leading from it heavier to take up the heat due to the m< 
of the high milliamperage, and the vacuum i* normally a little lower. 
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. , T ° aVO ' d stramin £ ” a tube, it should not be used again after y» a 

; n f bee " V se<1 li " hot - it has cooled thoroughlv. d ,Vhea L th' 
tul f " ,11 destroy the gases in it, and so raise the vacuum to such a de E rt 
as to make ,t impossible to force a sufficient milliamperage throueh h , 
produce a sufficent number of X-rays. Sending a very strong curre 





through a tube of low vacuum will also destroy the gases of the tube and 

spoil—strain—it. , . . 

rig $8 is a tube rack for holding the tube when not m i .sc. 

It is obvious that there must be some kind of a dr\i<t " 

'• - »Mly When in use. This may be either a plain tube stand I 
o- tub* .land with a lead glass, protection shield and a iomj 
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X-RAY TUBES AXIJ THE X-RAYS 

corn- ( Fig. <">o). or a pedestal with a lead glass protection shield, compres¬ 
sion cone, and plate holder (Fig. 61), or a table with a lead glass, protec¬ 
tion shield and compression cylinder. (Fig. 62.) 

Dr. Blum, of New York, uses a wall bracket fixture to support a 
lead glass, protection shield and compression cylinder. The tube, one 
of the water-cooled type, is seen fitting into the lead glass shield. 




Fig. 64. A Protection Shield. 



Fig- 63.) This would be. I imagine, a very adaptable and satisfactory 
ipparatus. 

A tube stand should he heavy enough to be firm and not allow any 
•ibration of the tube while in use. The parts coming in contact with the 
ube must be made of an electric non-conducting material; otherwise the 
rrent would pass from the tube into them, so puncturing the tube. 
The uses of the compression cone or cylinder are: (1) To cut out sec- 
„darv and inverse current rays (Fig. 65). (2) To aid the operator m 

1 :reefing the X-rays at the correct angle. (3) ln general ia< 
old *h»- patient immovable and compress the so t parts as u k 

1 picture of the kidney, for example. . . 

A prt..ion shield, often tailed . shield (F.fr Oh 

shah i, t,to X rays except for the window nr openn.R m^d 

< :-t, it uvd to rt/ver X-ray tubc». alto fills out toint, n ' f 

,, ... from th, cla • of ... I Imt ,f Hie X-rays from 
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X-ray tube arc directed on a part through a diaphragm and erm, r, ,• 
der, only the direct rays strike the part, as in the diagram sm 1 v C>lm " 
Fig. 65. White, with the Fri.dlander shie.d, 




might strike the part also, (Fig. 66.; The diaphragm is a piece of ' oat ^ 
with a hole in it, situated, as a removable part of the tube stand, 1 >ct 1 1 
the X ray o>h« and the cone, cylinder, or square. (Fig. 3 2 '^ ) 
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Dental Radiography or Radlodontia.* 

CHAPTER V. 

making Dental Radiographs. 


f 

> 


In the foregoing chapter we dealt with the general elementary prin¬ 
ciples of radiography. We shall now take up a more concrete considera¬ 
tion of dental radiography. 

The first radiograph of the teeth was exhibited by Prof. Koenig to 
the Society of Physics at Frankfort-on-Main, Germany, in February. 
1S96—only a few months after the discovery of the X-ray. Five months 
later an article appeared in Dental Cosmos by Morton, entitled “ X-rays 
in Dentistry.” Since then there have been many articles written on the 
subject and published in various dental, medical, and Roentgenographic 
journals. 

For convenience in describing the technic involved in the practice of 
dental radiography the subject will be considered under the following 
heads: (1) Manipulation of the X-ray machine and lighting of the X-ray 
tube. (2) Posing the patient and adjusting the X-ray tube and film or 
plate. (3) Exposure. (4) Making the negative. 


Cbe manipulation of the X«Ray machine and Lighting of the 

X'Ray Cube. 

Since the X-ray machine of each manufacturer has characteristics of 
control peculiar to itself I can give here only the general principle of 
manipulation. 

As the reader already knows, there are three types of X-ray machines 
in general use: (1) The induction coil. (2) The high-frequency coil. 


* Radiodontia is a new word coined by the writer. Radiodontia is the science 
and art of making and interpreting radiographs of the teeth and contiguous parts. 
A radiodontist is one engaged in the practice of radiodontia. .... 

7 -1- words will be found quite useful and have been promptly adopted y 
4 : ;r.‘er»tied in the subject except advocates of Roentgen won s, w 10 c lev 
’/,0f ay word* ihould contain the proper name Roentgen, no (i ere 
**Jdy or *en tries* they may be 


*5 
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ik> 

O • I lu* transformer \W 

•ion coil first. "‘ he n ’ ani P uh >‘on of ,h« induc . 

manipulation of , niffe rent induction coils have va 
l»e Induction Coil. of controls of various sort c , u 1 teren t numl, r 

all the different controls ? shall „?'" g t C ° U " nh 

snail name them. (See 



MAIN SPARK TERMINAL 


MILLIAMMETER 

vagcum REDUCINQ lever 
series 5PA.RR QAQ 


ammeter 
variable indugtance 

SWITCH 

RHEOSTAT LEVER 
RESISTANCE ALL IN 


RESISTANCE ALL OUT-kP 


SWITCH LEVERS TO 
platinum POINTS 



FIQ.78 

Fl«- 7H. Induction cell, »lio\«i(ig the variou* control*. 

P* z'i) Pirtt, lb'* "on and off switch”; second, the "jjoIc changer"; 
* rG " tti* rheostat lever"; fourth, interrupter switches, levers and 
' {/< {/Utinum joints"; fifth, the parallel or "main spark” gap; 
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sixth, the 
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‘"TJ'T' “tV " or 

turned into the machinT’^hUc ontronshnn"^” ^ Zi°l. ‘ h ' is 

The “pole changer” (Fig. 7 8) is a double-throw knife switch 1 
means of winch the secondary current, or output current produced bythe 
coil, can be made to flow in either direction—when this switch is down 
on one side the current flows in one direction, when it is down, or closed 
io othei side it flows in the opposite direction. If, after the tube is 
connected to the coil, it is found, by the manner in which the tube lights 
t lat the current is traveling through it in the wrong direction (Fig 48 and 
bottom of page 52) the tube need not be detached and re-attached to the 
coil ; instead, change the pole changer switch. This pole changer control 
is found on comparatively few induction coils. 


The rheostat controls the quantity of electricity entering the machine 
and so the quantity produced by the machine to be sent through the tube. 
( Fl ’g- 3°0 On very large induction coils it is often inexpedient to cut out 
all of the resistance of the rheostat, while on the smaller ones, and the 
special dental X-ray coils of the induction coil type, it is usually necessary. 
Always, when the current is turned into the tube for the first time, the 
rheostat lever should be on a low button. The rheostat control is found 
on all induction coils. 


Multiple point electrolytic interrupters are equipped with switches by 
means of the manipulation of which only one, only a part, or all of the 
platinum points may be used. Screws or levers, or both, control the length 
of the platinum exposed in the electrolyte. For the beginner at least it 
is best that the interrupter adjustment be made or set and its further 
manipulation avoided as much as possible. If more than three points are 
used in the interrupter, set the platinum exposed to the electrolyte at from 
]/g to 2/8 inches. If one to three points only are used, set the exposure 
of the platinum to the electrolyte between 2/8 and -><5 inches. 

Interrupters are made which adjust themselves automatically. The 
end of the platinum rests against a piece of porcelain. It is weighted 
down to place, and thus the amount of platinum exposed remains the same 
always. In this style of interrupter base metal is sometimes used instead 
of platinum. The exposed metal disintegrates and wears away but the 
weight beeps the end of the point resting against the porcelain and so 
the amount of the point exposed remains the same. (Fig. 79.) 

The parallel spark gap may be manipulated to determine the number 
of inehes i,\ .park the tube will back tip and so determine the degree of 
vacuum (I 'age 42 and 43.) As tile operator becomes familiar with lus 
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> 1 --u. /t. 


tube, and machine he will manipulate dm , . 

some men to set this *, p „ about 7 inches S !«- e ,'T ' practice of 

It regulation of the vacuum of the tube oni whe- "* n "? to 

parallel spark gap. The parallel spark gap ' cc ^ro! i f ? ° cc,,rs aI :he 
tion coils. V g p comro1 « found on all indue- 

‘ultc-regulating spark gapTr'agel T""® ° f " hkh »>« 

parallel spark gap, the lube require, no vacuum remtlauon ft 
occur, across 6 to 8 inches of paralie. spark, reduce M^distan^f^ 


Fig. 70. 


Self-adjusting electrolytic interrupter. 






tube-regulating spark gap to an inch or two and, with the rheostat on a 
low button, turn on the current for 2 or 3 seconds. This may be repeated 
u necessary and will lower the vacuum of the tube. As tubes get old, 
u, ‘ : vacuum gets high, and they become “cranky.” To handle an old 
*'■* o{U:n necessary to open the parallel spark gap as wide as pos¬ 
sible, and vt the tube regulating spark—5 inches for a slightly “cranky ” 
tube, as short as 2 inches for a very high “ cranky ” tube—allowing the 
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tube-regulating spark gap to remain 
on. 
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i • , S< "^ fb® time the current is 

I lie object of the operator should be to avoid reflation 0 { t v 
vacuum of the tube as much as possible. he 

1 h «" vac «um reducing lever ” control is not found on all induction 
cods. \\ hen the machine does not afford this control, the width of the 
tube-regulating spark gap is controlled by means of a movable arm at 
the tube. (Fig. 44.) 

1 he “ series spark gap " or inverse spark gap, should be used only 
when necessary to cut inverse current out of the tube, otherwise the gap 
should be closed. If a valve tube (Figs. 51 and 52) is used it is seldom 
necessary to make a series spark gap. 

By means of the “ variable inductance switch ” the output current of 
the induction coil can be raised or lowered in voltage. The voltage re¬ 
quired for a new tube is not as great as the voltage required for an old 
tube with a higher vacuum. When a great deal of inverse current is seen 
in a tube it may mean that the induction coil is generating a current too 
high in voltage. When a new, unknown tube is used for the first time on 
an induction coil with an inductance switch, start with the lowest voltage, 
and the rheostat on a low button. Flash the current through the tube, 
advance the rheostat, flash again and so on until all of the resistance of 
the rheostat is cut out. If no inverse current has been observed in the 
tube, advance the inductance switch to a higher voltage, start with the 
rheostat on a low button again, flash the current as before and so on, ad¬ 
vancing to a higher voltage in this way, until the tube shows inverse cur¬ 
rent passing through it. The tube should be operated just this side of the 
point where inverse current appeared in it—say for example on inductance 
button 3, rheostat button 15. If the tube is labelled, inductance 3, rheostat 15. 
it may be used with the machine set according to the label for some time. 

( comparatively few induction coils have the “ variable inductance control. 

Summary of technic The technic for lighting an X-ray tube with an 

induction coil (without a variable inductance con- 
goil. trol) may be summarized as follows: (1) Test the 

coil by means of the on and off switch, starting with the rheostat on a low 
button and advancing the rheostat between test flashes. You should be 
able to obtain at least 5 or 6 inches of fat, fuzzy, parallel spark This step 
is unnecessary save for the beginner using a new coil for the first few 
timrs. It shows such a beginner how much of the resistance of the rheo- 
t'at must be cut out to obtain a fat, fuzzy spark. It shows that the 
rmvh r'• p operating properly, that the intenupter is ptoptr y sc 

%orn* machine, with terminals of the right shape it enables the operator 
to d*fem>sr>e the j/olarity of the parallel spark gap trimm.i K 
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*''£• 40 ) (2) Connect the tube to the coil. (?) Set the M r,n 1 

fP M about 6 or 8 inch «-* (4) With the rheostat on a low bm'onTt 
the current on. A.lvanee the rheostat between flashes. If ,|, c " ' 

passing through the tube in the wrong direction change the pole chan- 
switch or reverse the attachment of the tube to the coil' One, ,! ,. r T S 
of the terminals has been determined the operator mat dep nd^*'- 
polarity renaming the same unless the pole changer switch is changed 
and he may always connect the tube to the coil accordingly If „, r . 8 ; 
occurs at the parallel spark gap, lower the vacuum of the uL f 7 
terse current is seen in the tube, make a series spark gap or place the 
rheostat lever on a lower button. A linle inverse current in a tube , 
not materially interfere with the making of a good radiograph, especial ; 
it a diaphragm and cone or cylinder are used. (Fig. 65.) The great dip. 



acuity in the technic of operating an induction coil is the problem of not 
allowing inverse current to pass through the tube. 

Of the The contro,s shown in Fi S- 8 °. for a I'igh-fte- 
fittlJvTreqiuncy Coil. f l ucnc y coil are: First, the frequency control. 

labelled “ high-frequency ” and “X-ray”; second, 
on and off switch, labelled “ switch third, the “ rheostat ”: fourth, 
regulating spark gap”; fifth, the “terminal spark gap or parallel 
***** gap. 

By mean* of the “high-frequency” and “X-ray” control switch 
rnhet an or part of the condenser of the machine is used. W hen on the 
X ray” button all of the condenser is used and the frequency is lower, 
n* r ►wfton U sometime* labelled “low frequency” instead of “ X-ray. 

Wt i»jt Soft Tttfic Tcthnic. 
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Making dental radiographs 

This control is found only on machines built for electro ,h . 

as well as X-ray worn. electro-therapeutic work 

^ llC On till(1 C) if lt SWitcll * 9 turn ■ tl-w* ^1 • 

X v,. rr "" mr '" s 

The regulating spark gap ” controls, within limits a? !! 
th * 0ut f )ut current Slivered by the machine. Widening the 
voltage at the expense of milliamperage, narrowing*, increases mffl? 
amperage at the expense of the voltage. The ~ aD should J 
posstble with the voltage high enough to jump the maximum paralleUpark 
gap. (As the machines of this type are now built, the maximum ipark 
gap ,s usually about 6 inches.) This gives the greatest milliamperage 
obtainable with sufficient voltage, or pressure, to force the current through 
a medium or medium-high vacuum, X-ray tube. The metal studs at the 
regulating spark gap” should be cleaned occasionally: Place a piece 
of emery cloth or sandpaper between the studs, screw them together until 
they hold the cloth or paper loosely, and draw the cloth or paper back and 
forth over the surface of the stud. 

On machines of this type, the parallel spark gap is practically always 
kept at its maximum width for X-ray work. If sparking occurs across it 
the vacuum of the tube must be lowered. When the tube is old and the 
vacuum of the tube cannot be lowered sufficiently to stop sparking be¬ 
tween the terminals (remember the terminals are only about 6 inches 
apart on this type of machine) the writer has resorted to placing a piece 
glass between them. This is a strain on the insulation of the coil. 

S f" elating X%y C The technic for H S htin g an X-ray tube with a 

Cube with fifglk high-frequency coil may be summarized as follows: 
frequency Coil. (i) Open the parallel spark gap to its maximum 
width, i.e. 6 or 7 inches. (2) Cut out all resistance of the rheostat. 

3) Turn on the on and off switch and adjust regulating spark gap to get 
as fuzzy a spark as possible. (This should be done as quickly as possible 
•o the current, with all of the resistance of the rheostat cut out, will not 
be turned into the coil needlessly long.) (4) Turn current off and con¬ 
nect tube to coil. (Since the current produced by this machine is alternate 
mg either terminal may be attached to the anode end of the tube.) 
5) With the rheostat on a low button, flash the current through the tube. 
Advance rheostat, flash again, advance rheostat and so on until all the 
r*-\ tanoe of the rheostat is cut out. (fi) If sparking occurs at the parallel 
5park gap, reduce the vacuum. The most convenient way to do this on a 
machine not equipped with a vacuum reducing lever, where the vacuum 
U controlled b a movable arm at the tube (big. 44), is to set the arm to 
jf re a certain width to tube-regulating spark gap and leave it there. For 
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SWITCH 



Fi*. 91 Drawing of a transformer or intcrruptcrless X-ray machine showing various controls. 

fir»t step in the technic of manipulating the coil is to set the rotary 
converter in motion. This is accomplished by means of a switch aiul 

r'trm tat fFig. 37.) 

_ The controls on a transformer built for an A.G 

C * circuit arc: Jir.st (Fig. 81), the "main switch"; 
•econd, the iynchronou* motor switch, a two-poe, 
f It',#, hnife switch labelled "starting switch " in Fig. 81; third, 
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<z:tz 5 - 6 —. - » w 

gap If sparking occurs at the parallel soark ..‘“f. 3t the P ar »lW spark 
regulating spark gap should he reduced until Wid,h 0f lh < «■<*- 

rn case the high-fretpreney col, e 

_ _" na d,rect current circuit 


STRRtINQ 

-SWITCH 


ffWMNI Kiq 
POSITION 


MICV. I R M MC Te 


T U6B TERM 


INRCS 


t/Qr.ll tIM _ 


FRONT VIEW 
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MAKING DENTAL RADIOGRAPHS 

cl'ino; fourth, the^po'le <Sger'“ UA * SfT^he™ a” ° f *' raa ‘ 
control the quantity of output current; siah, ie vacuSIUu^ 

I he " main switch ’’ simply brings the current up to the rradvn. 

By means of the " starting switch » the motor is set in modon Th- 
revolves the rectifier switch.” The switch is thrown one wav to S, 
t ic motor, then, quickly while the motor is in motion, to the other side 
\ hen the on and off switch ” is closed, the current is sent into the 
primary of the transformer and immediately the secondary current or 
output current of the coil, jumps the parallel spark gap. or, if an X-Z 

tube is connected, passes through it, providing, of course, the vacuum of 
the tube is not too high. 

. The “P° le danger” double throw switch, works on exactly the same 
principle as the pole changing switch on an induction coil. Unless the 
A.C. transformer is equipped with an indicator one never knows before 
testing the current through the tube, which is the positive and which the 
negative terminal. Which way the current will flow depends on how the 
rectifying switch happens to pick it up. Some machines do not use the 
“ on and off switch ” shown in Fig. 81, but eliminate it entirely, and use 
the double-throw pole changer switch, trying it first on one side, then on 
the other, if necessary, to send the current through the tube in the right 
direction. 

The “ rheostat ” controls the amount of current entering the primary 
winding of the transformer and so controls the strength of the output 
current. 

The lever, or sliding rod, for reducing the vacuum on a transformer 
is practically the same as the lever, or sliding rod, for the same purpose 
on an induction coil. (Figs. 78 and 45.) 

Summary Of Cochnic The technic for lighting an X-ray tube with an 

T ufctA.C. transformer may be summarized as follows: 

Crauformer. (1) Connect the X-ray tube to the coil. Either ter¬ 
minal may be attached to the anode. (2) Have the parallel spark gap 
about 6 or 7 inches wide.* (3) With the rheostat on button 1 flash the 
current through the tube. f4) If the current is not passing through the 
•\'v in the right direction reverse the pole changer switch. (5) Advance 
the rheostat, with intermittent flashes, until the desired amount of cunent 
*■, through the tube. According to the machine used and to the length 
of time the operator wishes to give for exposure, the current sent through 
‘be tube may be anywhere from 10 to 20 milliampcres to as much as 40 
or \/t : ■ lih.i/npere, (Practically all machines of tins type an 1 | in l I 


0 Wt 


irtf 


%4fil fllt>e 'J tlllU.. 
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with inilliammetcrs.) If the machine used is a very sma!’ one ( 
the special dental machines) all of the resistance of the rheostat is us ^ u* 
cut out, if the machine is a large one, from a half to three-fourths 
resistance of the rheostat is cut out. 

If, when the current is first flashed through the tube, some spark‘d 
occurs at the parallel spark gap, lower the vacuum of the tube by reduc^ 
the tube regulating spark gap to an inch or so and, with the rheostat o ^ 
very lozo button, turn the current on for about 2 or 3 seconds If ” 
rheostat is advanced too far when the vacuum of the tube is lowered - 
much current will pass through the regulating chamber and the vacuur 
of the tube will be made too low. Transformer tubes require very Hu'' 
vacuum regulation and the less done the longer the tube will give 
service. 

When lighting a tube with a transformer no manipulation is neces¬ 
sary to eliminate inverse current from the tube, for the machine produce- 
no inverse current. This simplifies the manipulation for tube lighting 
tremendously. 

STEMTrSv ,. r 'y hc T hnic for ,ight 7T ray u,bewitha 

Cube With D.C. D.C. transformer is so much like the operation of an 

Cratuformer. A.C. transformer that a summary of it would be sim¬ 

ply a repetition of technic already given. There are, however, two points 
of difference to which I direct your attention. 

The first step in operating a D.C. transformer is to start a rotary con¬ 
verter and tin's is done by means of a switch and rheostat. 

Because the current from the rotary converter, and not the line cur¬ 
rent, enters the primary of the transformer in a D.C. transformer, polarity 
of the terminals always remains the same, unless the pole changing switch 
is changed. Thus it is not necessary to test the current through the tube 
or observe an indicator each time to learn which way the current is flowing 
when using a D.C. transformer as it is when using an A.C. transformer. 
Once the operator learns which terminal is positive he may depend on it 
this terminal will remain positive always, unless the pole changing switch 
is changed and he may connect his tube to the coil accordingly. 


Pttmg tlx Patient and Adjusting the X-Ray Cube and film or Plate. 

Dental radiographs, or odoutoradiographs, have been divided into two 
eU»vs»; (i) 7 he intra oral and ( 2 ) the extra-oral. Intra-oral radio- 
gr^phi are made by holding films in the mouth; extra-oral radiogmj'lo 
tr va>V fnt platen, or films, usually plates, placed outside of the nioiitb 

for npMttfr, 
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Tnrra-Oral 

Radiographs 


It makes no difference what sort of a radiograph 
is to be made, it should always be borne in mind, 
while posing the patient and adjusting the tube and 
plate, or film, that you are u>ing your X-rays as a source of light to cast a 

shallow of some object— i.c., the object being radiographed—on a screen_ 

i.e., the film or plate. 

To impress this idea more firmly in your mind observe Fig. 82. The 
source of light, the candle, casts a distorted—an elongated—shadow of 



Fig. 82 . 


the object, a plaster of Paris tooth, on a white screen. As you observe this 
illustration contemplate what would have to be done to overcome the ex¬ 
treme distortion of the shadow and make it approximately the same length 
a the tooth. Is it not true that either the light must be moved upward or 
the crcen must be placed more nearly parallel with the tooth, or perhaps 
a h’tlc of both? If you follow this reasoning you are on the way to mak- 
i'g proper poses for radiographs, for the principle involved is the same. 

The ideal pose for making a radiograph is to have the focal ray, or 
‘ra! ray, indicated by the pointer at the end of the cylinder in Fig. 83, 
d.rer*'-'! to trike the object being radiographed, and the plate or film, 
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DE.WTAL RADIOGRAPHY 

•a right angles. (See Fig. 70.) This is impossible much of the f 
the practice of radiodontia. 1 thc tlme >n 

Distance Between As tI,e beginner first attempts posinsr nati^ 

adjusting his tube his first question i * H„ f nd 
►*"* should I place the tube ,o the paticn, ="'■ ° * °'T 

stand used ts one with a cone or cylinder, the length of the cone „' ,’r a 

: l, |f , : of the tube and the patient & 


**- 



Fijf. 8:!. 

1 'roper posing can be taught best by observation of illustrations, but 
before proceed,ng further with the subject of posing v.e should stop and 
consider the films used for dental X-ray work. 

Dental X-Ray ^ IC ^ as ^ man Kodak ( o. supplies- films espe- 

Tilm$. 1 t. nly prepared for intra-oral dental X-ray work, i:; 

tliree sizes: Xo. i film \'/\ by ifj-jj inches, No. r.\ 
rn i y d by 2 'A inches and No. 2 film 2^ by 3 inches. These films are 
’ b'V ;" 1 packets, two films to a packet, wrapped in black paper to pro 
‘ ‘ ' :;i from or(hn:ir Y l«ght, over which is wrapped oil paper to protect 
; <• t moisture when placed in the mouth. The most popula. size 

t , f ., . r ' * t/4 l»y l ific.lu h, MiRgcMed by the writer fur the posterior 

- ’ " • pl<"d on tb< rnarkrt 
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HIGH FREQUENCY CURRENTS 


Fig. 2—Portable High Frequency Coil. 
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APPENDIX 



Figure 358.—Special dental X-ray machine. Induction coil type. Size: 30 inches wide, 17 

inches deep, 44 inches high. 
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UNIT TYPE X-RAT TUBE HOLDER 



Thtt ‘ s thc or, « ,aa! Vnit ' x-ray machine, a combination of special tube holder 
minted on cabinet. Illustration shows Model L Machine equipped with No. 3201 

i ubc Holder* 

No >201 Dental X-ray Tube Holder complete with lead-glass shield, opaque rubber 

The first American Dental X-ray unit. This unit 
was no more than an induction coil X-ray 
machine with the tube holder mounted on the 
cabinet. It sold for S75. 


The Ritter Model E X-rav unit, introduced in 

0 

1956, provided kilovoltages of from 65 to 90 kvp. 
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Theequipment shown includes the No 1102 X-Ka\ lndwtt ><>n 4 ■' <s ” K 
io. 3102 Tube Stand, No 7201 Dark Box and Photo SupH • ■» nv 

101 or 1 104 mitzht lx* subst itutcd foi diflcrent M ace condition 

The first American-manufactured \ ra> 

machine especially for the dentist was made m 
1913 by the American X-ray Kquipment t a». of 
Mt. Vernon, N.Y. 


K SUGGESTION FOR \ COMPLETE 


Ol 


ITIT 


(C) Jeff Behary 2019 


2 






















offices were so equipped, even though th 

becoming aware of the hazards of radiatic 


PROTECT y 



ERVIC E 




with a CDX 

A LIGHT in the dark-warning the pilot, 

„ setting his course to safety, just as 
the CDX is doing daily in thousands of 
cases where the course of treatment or 
diagnosis is in doubt. 

You can protect your patients’ health, 
also your own practice best by having 
this indispensable aid to diagnosis at your 
elbow for instant use. 

A radiograph reveals, confirms; places 
your practice on a firmer foundation and 
leads to an increased demand for your 
service. 

With the CDX you and your patients 
are assured of 100% protection against 
shock. It is shock'proof, fire-proof, dust' 
proof, and humidity'proof. 


Shock - Proof 
Dental X-Ray 


■Descriptive literature on request'— 
use the coupon 

GENERAL @ ELECTRIC 
X'RAY CORPORATION 


-01 Z jack w»U boulevard 


Chicago, III., U. $• A- 


fOUMi mv V n TO* . OK I-.IK* III 


0 N 



Wall Mourned 
CDX 
Dental 
X-Ray Umt 


Ol.NLRAL hh irk x-rai 

tVmul P*p»rtHH’ni. X >- 1 ' - 
Plcatt #rnd iliu»tr«fcd bookie' 

ihe CL>X. 


Husino* Add*' 
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DENTAL 

RADIOLOGY 


FRANCIS LE ROY SATTERLEE, Jr.. A. M., D. Sc. 

assistant to tmc processor or physics, chemistry and metallurgy ; 

LECTURER ON PHYSICj; LECTURER ON RADIOLOGY ; DIRECTOR Q» PRACTICAL 

physics laboratory; xrectdr or x say laboratory; chiu or 

X RAY SECTION Of THE CLINIC; NEW YORK COLLEGE OP DENTISTRY. 


PL'ALIAKRD RV 

SWENARION STATIOSERY COMPANY 


NKTIH »■!> PTHIWUI 

121 East 2'tr Sturt 

Nn» You, X. Y. 


Ogl'jsc By GOO$le 
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ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


VoL as—No. IT 


828 

electric lira. IB «hirh rrfrjtKmg wbi 
electrical!/ operated. The apparatus in¬ 
cluded incubators, rulkmg machines, bat¬ 
ter drams and farm machinery Cow* 
were an hand so that it was possihlr to 
actually carry oral all the usual dairy op¬ 
erations. Chickens were hatched daily 
and water was pumped by means of elec¬ 
trically driven pumps. In another por¬ 
tion of the building the company operat¬ 
ed an electrical restaurant There was 
also a model laundry and bakery, which 
was operated by electricity. 


hemes using electric service, with sta¬ 
tistics showing the growth of the com¬ 
pany. 

The New York & Queens Electric 
Light It Power Company showed views 
of electrically operated factories and dis¬ 
played domestic appliastec* 

The New York Electric Vehicle Aa- 

sacistinn had in operation a model ga¬ 
rage which was complete in every re¬ 
tard foe the service of electric vehicles. 
It contained a batirry-chsrgwg equip- 
merit consislieg of a .lO-ampere mercury- 


a new type supported from cables for 
the center of a large room; a floor 
style for imbedding in concrete, and 
the vehicle type. Both plugs and re¬ 
ceptacle* are strrl-incated so that the 
weight of hanging cablet la well sup¬ 
ported without dragging on the con¬ 
tact*. Another feature t* the lime 
switch, which will tutomaticaJly open 
a charging circuit at the end of a pre¬ 
determined period. Tiase switche* for 
all kinds of windows and sign light¬ 
ing were *1*0 *hnwn Joh* M. Ander¬ 
son, W Ward Hmrhee. Ernest Wott- 
nana, Alfred Anderson and George 
erase were in attendance. 



(tansral View at ElaMrscal gxposltlsn In Now Vortt City. 


The Edison Electric Illuminating Com¬ 
pany of Brooklyn demonstrated its house- 
wiring plan by (wears of rooms in which 
the fixtures had been connected. Heating 
and cookwig .devices showed what ten 
cents' worth of elecirlclty would do ta 
th« service Motor drive was also dem¬ 
onstrated. 

The United Electric Lght & Power 
Company showed a model electric grill 
room containing an electric fountain. The 
rotnpwov't hnote-winng plan was also 
emphasized. 

The Yonkers Electric Light & Power 
Company showed piciarrs of attractive 


arc rectifier and a charging panel for 
six circuits. 

The American Museum of Safety 
had an exhibit showing various ap¬ 
pliances and safeguards for protecting 
human life. 

The following manufacturers and 
dealers made individual exhibits. 

Adder Machine Company, of New 
York City and Wilkesbarre. Pa, ex¬ 
hibited its latest model of an Hectrieally 
visible adding machine 

Albert * j. M, Anderson Manufac¬ 
turing Company. Boston, showed the 
latest types of battery-charging pings 
and receptacles. The assortment was 
very campSeie and included a universal- 
joint garage type for wall mounting*. 


American X-Ray Equipment Com¬ 
pany exhibited X-ray and high fie 
ipicecy apparatus for physicians and 
a powerful X-ray outfit lot dentist*. 

Automatic Electric Company, Chi¬ 
cago, showed a M'-unit automatic ex¬ 
change in operation, establishing a 
communicating system between booths 
d the various exhibitors. An in¬ 
teresting Innovation with a promising 
held it the Musolaphone. which 
tli rough a horn attachment, can br 
made to produce music while the tele- 
phone is not otherwise engaged. This 
same device can also Iw used for pag¬ 
ing. J. P Roger nnd L J. Le Vine 
were in attendance. 

S. R. Bailey ft Company, Amesbury, 
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A Real Dental X-Ray Tt 1 - 3 S tend 


Counter-weighted 
Adjustable to any angle 
Ample Protection 
Moi'es Easily and Smoothly 


The American Tube Stand 
has been built for dental 
work and is generally ac- 
know lodged the best designed 
Tube Holder made. 

The construction of this 
Stand permits the making 


1 bland permits the making 
of any dental radiograph 
with the patient in an upright position in tne 
chair. 

The weight and shape of the tripod makes it 
possible to move the Stand with ease, and to 
fit it snugly around the base of the chair or X-Ray 
Cabinet in such a way that it takes up practically 
no space. 

The large, ball-bearing casters move smoothly over 
the heaviest carpets. 

A slight effort only is required to raise or lower 
the tube to the desired position. 

Of particular importance is the arrangement 
whereby any position of the tube 
can be obtained. Positions here¬ 
tofore impossible are available. 

The stands are unusually well 
finished. They are a delight to 
the eye. 

Ample protection to both operator and patient is provided by 
means of a heavy lead-glass bowl, opaque rubber cover over 
the bowl, and an aluminum disk at the top of the cylinders. 

When you buy an X-Ray Outfit you ought to specify an Ameri¬ 
can Tube Stand. Unless you insist on this you will not get the 
best Tube Holder. 

No. 3102—Price $100.00 


AMERICAN X-RAY EQUIPMENT COMPANY 

Incorporated 

EXECUTIVE OFFICES AND FACTORY! 401 E. Uit ST., NEW YORK 
SALES OFFICES: NEW YORK—CHICAGO—SAN FRANCISCO 
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Every Dentist should 
have this Catalog 

To be well-posted on Dental X-Ray apparatus 
you must have the new AMERICAN catalog. 

This big book is devoted exclusively to X-Ray 

equipment and accessories for Dental use. It 
illustrates the only complete line of apparatus 
available to the dental profession. 

To intelligently select an X-Ray outfit you 
ahould have the information given in the pages 
of this catalog. It will tell you just the kind 
of equipment needed for your particular 
requirements. We can advise impartially as 
we make every type of X-Ray machine and 
know the needs of the dentist. 

The catalog will gladly be sent without 
obligation. A post-card will bring it. 


The American X-Ray Equipment Company, Inc. 

Executive Ofllcn an«l Factory: SSI tml 31st St., New York City 
SAI FS OFFICES 

New York : SO East 42ck1 St. CtiKuao ; 29 East Madison St. 
San Francisco: 140 Geary St. 
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is the most popular X-Ray machine with 
the general practitioner, not only because 
of its ease of operation, compactness and 
efficiency to take fine radiographs of teeth 
and jaws but because it gives 

Absolute Protection 

to the 0|>ci a to* and pat toil. 


A special leaded glass X-Ray tube which is a 
protection in itself is fitted with leaded opaque 
tuIiIkt cover which makes it doubly sure that the 
operator is shielded from all harmful rays. 


A telescopic pointer eliminates the guessing of 
angles and directs the ray’s to the 
area to Lie radiographed. 

A rapid - breaking foot switch 
operates the machine. An Emer¬ 
gency Snap Switch, handily loca¬ 
ted on the cabinet, also controls 
the current fur Safety's sake. 

All the internal connections are 
incased in Metal Mouldingswliieh i< 
theappmv cl method of the Nation¬ 
al Hoard of Fire Underwriters. 

You are just as much protected 
from Rays when using the Radio- 
Unit as when it is standing idle in 
the corner of your office. 

This is the Machine you 
have waited for. 

TUrite naze for our 
catalog and let us prove why it is the outfit you need. 





American X-Ray Equipment Co., Inc. 

Eiwulltt Ofllc-m imd Fmiiuy 
MT. VKKNON. N. V. 

Suliaroutm* 

NEW YORK CHICAGO SAN FRANCISCO 


An K 42ml M. 2» E. ModbMl St. I4U Gtaly SL 
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1 “AMERICAN” 

Dental Interrupterless 

The Aristocrat of Dental X-Ray Apparatus 



Fast, simple, efficient. 

Neat, small, powerful. 

Takes dental radio¬ 
graphs in a fraction 
of a second, and ex¬ 
cellent sinus pictures 
in a few seconds. 

Has more power than 
any other strictly den¬ 
tal X-Ray machine. 

Has no interrupter^ 
no valve tube. 

Control perfect and 
simple. 

The latest approved 
construction. 


For Alternating Current, 
Dime illicit i* 23 a ll8'l<0*. 

For Dirert Current, 

Oimrntioru ZZ'dl'ilO 1 . 


ASK FOR CATALOG 


AMERICAN X-RAY EQUIPMENT CO., Inc. 

401-6 E. 31St ST., NEW YORK 
129 E. Madison St., Chicago, 140 Geary St., San Francisco 


IWMtttMtlNMMINNMHIUMtlltSnNIH •! 
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The Machine for the ? 
Average Practice J, 


Because of its compactness, relatively great efficiency 
and comparatively low price, the AMERICAN Radio-Unit 
has, in a very short time, become the most popular dental 
X-Ray outfit. 




.1 


For the danrist who wishes to confine his radiographic 
e(Torts to strictly dental filma, the Radio-Unit meets every 
demand. 

The small floor space required 
end the seif-contained feature appeal 
very strongly to the man who has 
only a moderate amount of work. 

As shown in the illustration, the 
tube-holder U a part of the outfit and 
a separate tube-stand is not required. 

The metal tube-holder is telesropic, 
and can be quickly adjusted and se¬ 
curely held at any angle. 


The Radio-Unh is the smallest 
efficient unit. Floor space required 
only 15x15 inches. 

It is extremely simple. . The 
induction coil and electrolytic inter¬ 
rupter require no adjustment. The 
combination X-Ray and Valve Tube 
is easily regulated. 


The price, complete with 
everything needed to make 
pictures, is only $347.00. 



cJMiy we tell you about it? 


The American X-Ray Equipment Co., inr. 

Executive Offices and Factory: 

403 EAST 31 at STREET, NEW YORK CITY 

8a! r* Office*: 

NEW YORK ... 50 EAST 4Jnd STREET 

CHICAGO - - 29 EAST MADISON STREET 

SAN FRANCISCO - - leu GEARY STREET 


LJ 


I 


I Is 
us 
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High Frequency Should Have 
a Place in Your Practice 


T* HE value of High Frequency treatment in 
dentistry is so generally recognized that 
this type of machine is found in almost all 
modern offices. 

The High Frequency current produces ultra violet 
rays when connected to a vacuum electrode. This 
furnishes a means of applying this 
valuable agent, which is an adjunct 
in the treatment of many oral lesions. 

The High Frequency current can also 
be used as a diagnostic agent in 
determining whether a tooth is de¬ 
vitalized or not. 

The High Frequency treatment i* painless 
and has n soothing and anesthetic effect on 
the puliMil. 1l« applies linn for tfw* rrlirf of 
neuralgia, the post-operative pain, and the 
pain from inflammatory conditions, has earned 
for it the recommendation of many dental 
surgeons. 1 he use of the ultra violet ray after 
the application of iodine to the rums enhances 
the effect of this valuable drug, ft is an efficient 
aid in the treatment of diseases of the gums and 
mucous membrane. It has a very useful place 
in the practice of modern dentistry. 

The AMERICAN line includes several models of High 
Frequency Generators for dental use. The prices are very 
moderate—as low as $45. 

We have a special booklet we would like to send you. Just 
ask for Dental Electro-Therapeutic booklet. 



I he American X-Ray Equipment Co. 

1 N C O K 1* U K A T fc l) 

EXECUTIVE OFFICES AND FACTORY 

4Ql Fast 31at Street. New Yorlt City 


50 Fast 42 nd Srrwt 
New York 


SALES OFFICES 
29 Fort Vacl iscin Street 
Chicifo 


140 Geary Street 
Sun Fruiw-iw'o 
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SELECT YOUR 

X-RAY MACHINE 

INTELLIGENTLY 

‘■"T'OU can gst an X-Ray outfit that is dssigned and built for 
you and your work. 


AMERICAN Apparatus includes an extensive 
line of machines for the exclusive use of the dentist. 



advise you as to the equipment 


and complete 

Every condition of floor space, 
current and kind of work has been 
taken care of with an equipment 
that just fits. 

For alternating current the Inter* 
ruptcilcsa or Transformer type of 
Machine is the most efficient. 

Here we show the 101-A AMER¬ 
ICAN Interrupterless, the "Aristo¬ 
crat of the Dental X Ray Field." 
This is the fastest, simplest and 
most powerful apparatus you can 
install. 

And considering its power it is 
the smallest Interrupterless machine 
made fur dental work. Space re¬ 
quired I7 v x23". 

The advantages of the Inter- 
rupterleis are its simplicity and 
gTeat power. Authorities place this 
machine first in order of efficiency. 

We would like to tell you more 
about this remarkable machine and 
best suited for vour work. 


A post card icill bring full information icithoui obligation. 

AMERICAN X-RAY EQUIPMENT COMPANY 

401 EAST 3l*t ST.. NEW* YORK CITY 

CHICAGO SAN FRANCISCO 

_. .. .. Original from 
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“RADIOMOUNT” 

Your X-Ray Pictures 

OT until we invented the Radiomount did the 
JLN dentist have a convenient method of viewing 
and filing radiographs. Just as we were the first to 
specialize in X-ray apparatus for exclusive dental use. 
we realized the need for a method of holding the pic¬ 
tures made with 
"AMERICAN" 
Machines. That 
the Radiomount 
has most success¬ 
fully solved the 
roblern is attested 
>y its gteat popu¬ 
larity and general 
use. 

For viewing X-ray 
pictures you will tin cl 
the Radiomount a mi 
venieot holder which 
causes the picture to 
stand out very clcar'y. 
An opaque black card 
cuts on all surround¬ 
ing light and only 
permits its passage 
through the film. 

The translucent mat 
finish on the celluloid 
tracking eliminates 
foreign objects when 


P 

b 


HOWARD R RARER 
LINT AL HADICOKAPhC.* 

A NO 0«AONOtT'ClAN 

It m Hf.mtrn 


VMM “RADIOMOUNT** 




iis rm * 


viewing and increases 
the detail to be seen 
on the X-ray film. 
The film is held se¬ 
curely and the emul¬ 
sion side is protected. 
The patient’s record may lie kept on the form printed at the 
top of the mount, and a* the card is 3 inchesx5 inches it maybe 
conveniently filed in a standard card indexfilefor ready'reference. 

SmnJ at a pwt-card fvr price* and $ampU$ 

AMERICAN X-RAY EQUIPMENT CO., Inc. 

Executive Office* end Factory: 401 Fait Uit Street 
NEW YORK CITY 

Selee Office.: NEW YORK « CHICACO <1 SAN FRANCISCO 
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Not A Luxury 
An Absolute 
War Necessity 



With fewer men 
coming into the pro- 
fi*ssional ranks and 
many leaving to join 
the colors, the dentist 
at home finds the 
demands on him 
greatly increased. 


These are times when 
you should avail your¬ 
self of every pot i Me 
means to do more 
and better work. 


You should use every 
scientific aid to more 
efficient results 
And the most 
important of 
these is X-Ray. 


Put your practice on 
an efficient war foot¬ 
ing. 

The illustration shows 
the RADIO-UNIT, 
an ideal X-Ray Ma¬ 
chine for the general 
practice. It is very 
compact and extreme¬ 
ly simple in operation. 

Price for complete 
equipment and serv¬ 
ice is $.181.70. 

Size is IS inches 
square at base. 

[)turned srjrly lor the dadUL 
You Meed it. 


We make all types of dental X-Ray outfits .and, therefore, 
advise you impartially as to the style machine best suited 
to meet your particular requirements. 


A postal will bring a Catalog to you gratis. 


The American X-Ray Equipment Co., Inc. 

Executive Office* and Factory:401 East 3l»t St., New York City 

SALES OFFICES 

New York: 50 East 42nd St. Chicago: 29 East Ma.liscn St. 

San Francisco: 140 Geary Street 

«... .Original from 
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and become well posted on one of the most 
important subjects in modem dentistry. 

We want to send you a copy of the AMERICAN 
Dental X^Kay Catalog. It contains information that the 
well informed man must have. 

Sign the bottom of the page, tear out and mail to us. 
Your copy of the book will come immediately without 
any obligation. 


The American X-Ray Equipment Co M Inc. 

Etacutlva Office* and Factory: 401 Eaat 31«t St., New York City 

SALKS OFFICES 

N'rw York: 30 East 42nd St. Chicago: 29 Eaat Madiaon St. 

San Francisco: 140 Geary Street. 
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_. ... ._ Original from 

Digitized by V^. OOg I C UNIVERSITY OF CALIFORNIA 


(C) Jeff Behary 2019 


15 





Generated on 2011 12 20 1428 GMT / Pubtc Oomatn. Google dtgROed / hlfp .Vwws. h«thitrustor^*cce»_us«#pd google 




ifiin i»* i iui uuri'iniMir i n»n>'M»vir» 



1 1 


il 


^ » 
r » 


The “AMERICAN” Pulp Tester 


T HE American Pulp Tester is the very latest 
addition to our line of high class dental 
equipment. C. This new Pulp Tester, de¬ 
signed by Dr. Howard R. Kaper, is the most up- 
to-date instrument on the market for the testing 
of dead and devitalized teeth. C. Never has 
a more compact, simple and efficient machine 
l>een designed and at such a reasonable figure. 

The compactness of the Pulp Toler will appeal to you. 
It measures 7 fx7|x.q in. It is entirely enclosed in a ant 
wooden cabinet of oak, mahogany or white enamel finish. 
A smalt handle on top makes it convenient to carry 
amunrl. C. A small floor in the side gives access to a space 
for keeping Electrodes and the battery'. The battery is 
standard size ami may lie quickly and easily changed. 

Ilf are ready to make immediate 
delivery. The prite it fl.'.OU 

The American X-Ray Equipment Co., inc. 

Executive Offices and Factory: 

403 EAST 31st STREET, NEW YORK CITY 

Sales Offices 

NEW YORK - 50 EAST find STREET 

CHICAGO • • 29 EAST MADISON STREET 

SAN FRANCISCO . . 140 GEARY STREET 
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CHAPTER XIV. 

Development and Mounting of Negatives 

The development of X Ray films is carried out very much 
the same as with ordinary photographs. The operator who has 
had any experience with amateur developing should find this 
the easiest part of the subject. 

The first requisite is a dark room. This can he a closet 
that has lieeti fitted with a table or wide shelf, about three 
or four feet from the floor, and preferably electric light for the 
dark-room lamp. Red lamps may be purchased from any photo¬ 
graphic supply store to bum cither electricity, oil or candles. 
Running water is also desirable in the dark room, but it is not 
essential, providing you can use it in another room. Dental 
films should not be developed in photographic trays, but 
tumblers or small glass troughs should be used. Three of these 
should be provided. The author has found that the rectangular 
trough-covers of butter dishes, that may be bought in the nearest 
10-cent store, answer admirably, the bottoms of which can be 
used for covers. The films arc hung in these dishes, or where 
only two or three negatives are to be developed at a time, 
ordinary tumblers will answer perfectly. Throughout the entire 
operation of developing, fixing, washing and drying, the films 
arc held in small clamps that were devised by the author many 
years ago. They may he obtained from the American X Ray 
Equipment Co., of New York. The accompanying illustration 
shows how the film is held in the clamp (Figure 21). Small 
tag* are attached to each clamp, on which is written the serial 
number of the radiograph, or even the patient’s name. In 
this way the negatives are never mixed up while developing 
several at one time. The operator should have at least a dozen 
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FILM CLAMP 



Figure 21— <>ec fwpc 11U) 
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The Edisoa Monthly 



Coraic* Maker* tmas X»w Yurk'i Veeanaaal ScXooli 


American X-Ray 
Equipment Company 

The American 
X-Ray Equipment 
Company, specialists 
in dcmiil X-ray and 
elec trot herapeu tic 
apparatus, cxliibited 
a complete X-ray 
outfit for dental ra¬ 
diographic work, ra¬ 
diographs being tak¬ 
en and developed. 

Editors Electric Illumi¬ 
nating Company 
of Brooklyn 

The Edison Elec¬ 
tric Illuminating 
Company of Brooklyn presented in 
an elaborate exhibit the industrial 
advantages and conveniences of 
Brooklyn, a panoramic view in colors 
including miniatures of all the impor¬ 
tant waterfront enterprises. The com¬ 
mercial and industrial developments 
of the borough were shown, while 
streets, homes and public buildings 
appeared in the background. 


New York Electrical School 

One of the important educational 
factors in the electrical industry is 
the New r York Electrical School, 
whose graduates now number close 
to four thousand. Photographs and 
charts which were exhibited gave a 
good idea of the work of this insti¬ 
tution. Exhibits indicating the craft 
of the pupils were also shown. 

Shapiro & Aronson 

Shapiro & Aron¬ 
son exhibited a large 
variety of electric 
fixtures of the let¬ 
ter sort. showing 
chandeliers of the 
several French and 
English types with 
an extended array 
of side-w all brackets 
suited for rooms of 
all descriptions. 

Electric Storage 
Battery Company 

The Electric Stor- 
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The Edison Monthly 


The American X-Ray Equipment 
Company 

Of the dental and surgical apparatus 
exhibited by this company, that attract¬ 
ing the mod interest appeared to be the 
radiogra|kh. Dentists had previously 
fieen invited to bring one patient to be 
radiographed and the response was most 
hearty. A new and compact arrangement 
of the radiograph outfit was completed 
by the company just in time for the Ex¬ 
position, and resulted in a large number 
of prospects. Mr A B Spitzer, in charge 
of the booth, reports sales amounting 
to $450. 

Wapplet Electric Manufacturing 
Company. Inc 

The recently developed Coolidge tube, 
which it is predicted will revolutionize 
X-ray methods, was exhibited in connec¬ 
tion with the display of X-ray equip¬ 
ment by the Wappler Electric Manufac- 
turingCompanv. Inadditiontoa powerful 
transformer was shown the Kelley-Koett 
fluoroscopic table. A portable galvanic - 
faradic cabinet for use in hospital wards 
was also shown. X-ray plates and en¬ 
larged dental radiographs were effect¬ 
ively displayed through the use of 
Cooper Hewitt lamps. 

V ktor Electric Company 

The exhibit of therapeutic apparatus by 
the Victor Electric Company included an 
X-ray outfit for office work, high fre¬ 
quency ap|iaratus, machines for (goduc- 
ing galvanic and faradic and galvanic 
and sinusoidal currents, electric cauteries, 
diagnostic lamps, a tankless air com- 
preS'«or, v ibrators, large and small thera¬ 
peutic lamps, a motor-driven centrifuge, 
and a dental lathe. Needless to say, 
the demonstrations were much appreci¬ 
ated by the visitors. 


Government Exhibits 

Fran^/oed Anenal 

With the commercial industry of 
Europe paralyzed and only the war mills 
operating, the exhibit of cartridge manu¬ 
facture takes on an added interest. 
The exhibit showed Uncle Sam’s method, 
but it may be assumed that European 
methods arc much the same. The ex¬ 
hibit was from the Government Arsenal 
at Frankford, Pa, and is the same exhibit 
that is to be made at the Panama-Pacific 
Exposition next year. The various proc¬ 
esses were shown, from the drawing of the 
brass shell to the loading and fixing of 
the steel-jacketed hullet. 

United Siaiet Army 

One of the most interesting part* of 
the exhibit of Army field signaling meth¬ 
ods was the hand-operated generator. 
This piece of electrical apparatus is so 
small that it may be demounted and car¬ 
ried on the back of a pack mule, yet so 
powerful that it supplies sufficient cur¬ 
rent for a field wireless set. It is quite in- 
dqwndcnt of steam and w ater power, too, 
for all that is needed as a prime mover 
is a husky man or two to turn a crank. 

The United State* Navy 

The bridge, the crow's nest, and a gun 
turret of a modern battleship were repro¬ 
duced by the United States Navy. The 
bridge, complete in every detail, showed 
the navigating a|>pliancc*. the steering 
devices, and the signal system. Above 
the bridge was the crow’* nest, oi fight¬ 
ing top of one of the ba'kct-likc fire con¬ 
trol masts. Models of the dreadnought 
ll'wming and the destroyer McCall were 
shown. The wireless was demonstrated 
by the Electrical Class from the 
Brooklyn Navy Yard. 
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DON’T WORK IN THE DARK 


DIAGNOSIS: No I Al\t*n)iir i» I *»•«<. *howin« »»b«or|*t ion of Ik>iio. Hoot caiut I tilling. No. •' Mipurior cu#|»i<l 

No. *• lVrf root. al>«or|»t ion of Mirroundinu bom* mul upox of root 


SHOWING METHOD OF MAKING DENTAL X-RAY PICTURE. 

The following are a few of the conditions in dentistry in which 

THE X-RAYS ARE AS IMPORTANT AS THEY ARE INFALLIBLE: 

1 ._Determining whether or not the tootli is temporary or permanent relative to ex¬ 

traction. 2.— Unerupted or supernumerary teeth. 3.—Orthodontia, showing the operator 
the entire field in which he is to work so that he can draw his plans according to the con¬ 
ditions found. 4.—Prostodontia especially in determining the length and strength of roots 
relative to anchorage for bridge or crown work. 5.—Investigating for pulp stones, pus 
pockets, necrosis, tumor or fracture of the maxillae, dentigerous cysts, etc. 6.—Determin 
ing the presence of broken instruments or other foreign bodies. 7.—Examination of root 
canal and root canal fillings. 8 .— Investigation upon completion of work, and many other 
conditions encountered in every day practice. 

ALTERNATING CURRENT, $235 ( c ^u tc ) DIRECT CURRENT, $270 

J3F“NEW ILLUSTRATED CATALOGUE JUST OUT. It explains the many uses of 
X-Ray in dentistrv; simplicity of making an X-Rav picture; method of administering the 

High Frequency Current for Pyorrhea Alteolaris treatment ; why the physicians and dentists 

will send you work; prices usually charged for X-Ray or treatment work; why the design, 
construction and operation of the Kni-Low “Dental Special” make it especially adapted 
for dental X-Ray and treatment work, and many other valuable “pointers.” Catalogue and 
other Literature pertaining to the subject supplied upon request. 

KNI-LOW ELECTRIC CO., 100 Boylston St., Bld0 .) Boston, Mass. 


Especially 

Designed 

and 

Equipped 

for 

Treatment 

of 

Pyorrhea 
Alveolaris 
with the 
High 

Frequency 

Current 


Points of 

Superiority; 

Simplicity of 

Operation and 

Control, 

Portability. 

Power, 

Appearance, 

Compactness. 

Price, and 

Our 

Three Year 
Guarantee 


Built Primarily for 

4/n Dental X-Ray Work /at 

> f The Kni-Low 

"Dental Special'' 

X-Ray and High Frequency Coil 
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BOS* MEYKOWITZ "CALDWELL SPECIAL" COILS ‘-£5® 


ARC USED BY MOST OP THE LEADING X-RAY WORKERS AND HOSPITALS IN THIS SECTION 
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THE KNI-LOW 
I'OFFICE PORTABLE’ 1 
' X-RAY A HIGH 
I FREQUENCY COIL 


KNIGHT & LOWENBURG 
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COIL 
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Electro-Medical Appliances 

X-RAY COILS STATIC MACHINES 

HIGH-FREQUENCY OUTFITS 
VIERATORS WALL PLATES 

X-RAY TUBBS AND ACCESSORIES 

BOSTON 

Colonial Building 100 BOYLSTON ST. 

Txl. Oapomi » 
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ARLINGTON HEALTH RESORT 
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Mary E. Soltvan, Superintendent 

A Private Sanatorium for Pulmonary 
Tuberculoaia 


Beautifully located la too boon at too Bartatrtnu 
Romo.od from tAa city, yet aaally accottlbla Tba 
hoiat bat o touLbooatorwaxpoaura, it modern, with 
wld* aarotdaa oad altoplac yttebto 

Mlaa Mary E. BuHIo an wa* for Of hi yi 

--- --at Ru 


aartod wltb Ik* NtM Saaatotlua *1 
Mlta Halao I. Saltlraa, rocoaOy dlatlUt* at Crtf- 
mar, lolorad* Oyrlafa, la la clxarg* at u* cuUaory 
dayartmaat. 


NbaMuE, N. H. Itqtlrlu tut ykjftleMu »B bt fit** carthl altwtla*. 


frrofrRRisiul €*tbt 

FRANK B. GALLIVAN, Ph.D. 

Analytical Chemist 

IS 4 SUMMER STREET. BOSTON 

lOPPOOITB aocm UTATIOOI 

Aiutlyel* of mod III Hi raLlkt. chomlral to 
tilrrutroplrtl fltmlntUaaa 
for phyalctan*. 


GKO. KAT 8 AINOS, M.D. 

Uractirr limited to Syphilis 

I0S HEimifOTON AVK. 

BOSTON, MASS. 

Offl« Hoora: Ms t-S P.M. 

T*L Mas-a Bait Say 


Chemical and Microscopical 
Examinations for Physicians 

K. L. EMKKaOS, M.D. 

Medical aid Aiialylli al ChcmUt 
7tO ROVUTOM RTRirr 
■ORTON 


J)R. ROBERT T. EDMS 

Will main at hi* bom* U Raadlae. Mam., mad! 
aal aaaa* am UfaoOotu aad tot rtotaaUy lataoe 
(■Aalto *a ablldraa). 


i II10 I. 


jyR. 


Tnatlty aad Friday, 

IS! I 


rRED BRICK W. RUSSELL 


W1U aaaflaw Th* Hl«ttoada aakabtlabad la I Kb 

K cbi lam Dr. Irm Boamll , far to* iraaimoil ol 
mu aad MaataJ Dlaaaaaa. aad lha Atoakat aad 

Italia Hi tilt __ 

Var toat Uraolkr* aad tad—M k*. addrmt. 



(C) Jeff Behary 2019 


4 


















THIS MONTH’S LEADER SPECIAL PRICE - 

npr cucr THE MOST talked of 

1116 iJOIjLIVJ^Lt machine in America 

PORTABLE VIBRATORY OUTFITS 


The Moat Compact and Mechanically Perfect Portable Electrical Vibrator crer Constructed 



SPECIAL PRICE 
$37.50 


OUTFIT No. I 
The illustration shows 
the Shelton Vibrator 
wound for any direct 
or alternating current 
(but not for both) with 
six applicators, abed 
t u. Put up in velvet- 
lined carrying case 
complete. 

PRICE, 143 00 Net 

NOTE: Special Prices 
subject to withdrawal 
without notice. 


SHBLTON VIBRATOR, Outfit No. I 


SPECIAL PRICE 
$40.00 

OUTFIT No. 2. 

Outfit No. 2 repre¬ 
sents the Shelton alter¬ 
nating current vibra¬ 
tor, same style as No. 
1 . including “special re¬ 
sistance coil," which 
we guarantee to oper¬ 
ate on BOTH direct 
and alternating cur¬ 
rents. Put up in vel¬ 
vet-lined carrying case 
with six applicators, a 
b c d t u, as shown in 
Outfit No. 1. 

PRICE, $48.50 Net 


Results are being obtained from the SHELTON VIBRATOR that have astonished the most skeptical physi¬ 
cians because o( the DEEP PENETRATION that may be obtained by reason of the high frequency of the pulsation 


The Shelton Vibrator gives an infinite number 
of different grades of vibration, and can be regulated 
to give from ten to thirty thousand vibrations pet 
minute. It give* two distinct movement*—the 
wave. "Rotary" or (Swedish Massage) movement 
and the percussion or the heavy “up and down" 
stroke. 

Weighs only THREE and ONE-HALF 
POUNDS. The strength of vibration is controlled 
by means of an ingenius lever-regulating device 
that instantly changes the stroke while the machine 
is in motion from a mere tremor to a full half-inch 
stroke. On the heaviest stroke there is absolutely 
no vibration in the handle. 


Until the invention of this machine it was con¬ 
sidered impossible to secure deep penetrating vibra¬ 
tion with so small an instrument, but we guarantee 
the Shelton Vibrator to give as deep penetration 
as any $200 machine on the market. 

Each vibrator is equipped with a ten-foot, 
double-reinforced attaching cord, which gives free 
movement to the operator. 

The Shelton Vibrator was recently adopted by 
the United States Government Marine Hospital 
Service and is recognized by leading members of 
the medical profession as the most practical, dur¬ 
able, easily operated, efficient vibrator for physi- 
dans' use to be had on the market at any price 
Our FREE TRIAL OFFER will convince you. 


Offices and 

Exhibition Rooms 


FOR SALE BY 

KNIGHT & LOWENBURG 


100 BOYLSTON STREET .Manufacturer* and Dealer* in 


Consult. Electro 
Medical 


BOSTON, MASS. 


X-RAY and ELECTRO-MEDICAL APPARATUS!* 
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BOSTON MEDICAL AND SVBOICAL JOUMNAL 


IPicumi 26 , 


The R. V. Wagner Company’s NEW MICA PLATE HIGH TENSION ELECTRIC 
GENERATOR is unexcelled for x-ray diagnosis, for x-ray therapy, for high fre¬ 
quency work, and for any electro-therapeutic requirement to which high-tension currents 
may be applied. 

It develops a perfectly constant, one-direction current of an enormously high voltage or 
tension, is compact, neat in design, and requires much less attention than any static machine 
on the market. Its wide range of usefulness, its low price and simplicity of mainte¬ 
nance will appeal to you. 



Fluoroscopic Examination 


Hlfta Frequency Treatment 



The Wagner MICA PIATF. HIGH TENSION ELECTRIC GENERATOR, unlike the 
ordinary static machine, will generate current under the most adverse dimatk 
conditions. It is the original high speed machine. 

The Wagner MICA PLATES are guaranteed not to break, crack, warp, scale off. 
or otherwise deteriorate from natural wear and tear. 

We would be pleased to refer you to a number of physicians in the New England States, wht 
are using the Wagner machine. 

Prices quoted in the catalogue include delivery and installation of machine. 

The new Wagner catalogue is instructive and interesting. It describes and illustrates a greai 
variety of electro-medical appliances. Copy mailed upon request. 

KNIGHT & LOWENBURG 

SOLE AGENTS FOR THE NEW ENGLAND STATES 

100 Boylston Street (Colonial Building), Boston, Mass. 
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ELECTRICAL WORLD. 
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the latest dental appliances. 11m enlnl station man who 
desires Co add Co his non peak load will do well to investigate 
the electrical equipment now avaUahl* to lighten the labor of 
the denial operator. The exhibit* at Boaaoti depending agon 
electricity were indicative of remarkable recent progTeis in the 
design and manufacture oi labor-taving equipment for dental 
•ervice 

The Ineernational Eleclric Labocatarixa of Boston exhibited 
a complete line of X-ray apparatus foe oral diagnosis. including 
induct ten coils, vacuum tubes (or special treatment, fluoro- 
scopes, X-ray tubes, reflectors and photographic film for use 
in mouth radiographs 

A recent development makes it possible for a sensitive 
film to be placed in the mouth without exposing it to visible 
light, and an X-ray picture taken of the grutp of teeth under 
omideration with an exposure of about 30 seconds la about 
I 5 minutes the film can be developed, showing to the operator 
and patient at once the condition prevailing, including the 
presence of fillings in tooth canals, the existence of malforma- 
tiune hidden beneath the gums, pretence of broken off iaoint- 
menti, appearance of new roots, etc All the outward benefit* 
of a post-mortem examination of the mouth and jaw are avail¬ 
able by this method, and Ms application has alteady relieved 
many chronic caves through the diagnosis now poatifalx The 
triumphs of the X-ray in bone surgery are being experienced 
afrrsh ip She field of oral surgery. 

The S 5 White Company, of Philadelphia, exhahiicd an 
electric furnace with double muffle and pyrometer attachment, 
and other electric healing apparatus The muffle is built with 
an owner envelope inclosing the inner muffle proper, which car¬ 
ries the heat wire*, with a fire-clay door by which to close the 
opening. 

Both units are of a refractory com p osition, held together by 
fillings and plugs, the whole being enclosed by a thin, tight- 
filling steel jacket The beating wires pass around the timer 
muffle, embedded in its substance deep enough to avosd acci¬ 
dental short cxrcuitusg. but not deep enough to interfere with 
the eadiatioA of heat into the chamber There is thus a uni¬ 
form temperature throughout the chamber, easily regulated to 
the porcelain used The electrical connections are made auto¬ 
matically by placing the muffle in position. The White Com¬ 
pany also displayed a IJ-confact regulating rheostat foe use 
with the furnace, the large number of contacts being designed 
for close regulation, particularly when working with the pyrom¬ 
eter attachment. The company provided a thermo-couple for 
pyrometric measurement inside the muffle 

The Spencer Toll Company, of Schenectady, N. Y, exhibited 
a dental office switchboard containing two full-voltage outlets 
and three low-voltage outlets. The former connected an en¬ 
gine motor, lathe, gold annealer, steriliser, water heater, fur¬ 
nace. atomiler heater, (an and bracket lamp. The latter were 
arranged to control a mouth lamp, antrum lamp, root drier, 
hot air syringe, and various heating jousts, with provision for 
connection to gold plating apparatus. This company also ex¬ 
hibited a hot ait eleclrlcally-watitted syringe adapted to the 
destruction of septic nutter, drying owl cavities. May work, 
bleaching operation, setting cements, etr. It alto showed a 
cold lamp of the low-voltage incandescent type to he used fur 
diagnosts. 

Knight fit Lowenbnrg, of Bolton, Mass, exhibited denial 
X ray coils and switchboards, with equipment loe making radio¬ 
graphs of the teeth aloag the lines indicated above. A feature 
of the ccwvention was the holding of a large number of dime* 
at the Tufts Dental School, Ml which the facility of oeal 
diagnosts by X rays was thoroughly illustrated. 

The DeVilhiu Manufacturing Company, of Toledo^ Ohio, 
showed a special dental set arranged to heat two atonsiters, a 
syringe, two tumblers and a bottle. The heater consisted of an 
ordinary 4-cp lamp, centrally placed in a brass case having 
pockets for the atomisers and other glass utensils In this 
apparatus an adjusting screw in the bottom of the case enahles 
any electric bulb to be used A 1 cp lamp keeps the solutions 
at blood beat. 

The Ritter Dental Manufacturing Company, of Rxhosier. 

Digitized by Google 


N. Y, exhtbeted dental snotces of 1/16 hp (or engine work, 
with rapid control rheostats The motors of this type coo 
1 unit about 50 watts at 110 volts, and are provided with four 
speeds forward and reverse, the range being from 750 to aaoo 
r.p.m. This company also showed a lathe motor of 1/6 hp 
wi:h tour speeds forward and backward and a range from 
#00 to yx r.pjn. 

The lioiuer Cabot Electric Company, of Boston. Mass, dis 
played lathe motors and accessories, emphasizing its new muhi- 
speed motor foe both direct and alternating circuits. This 
motor is dust and moisture proof, can be attached to an ordi 
nary lamp socket, has its full power on at all speeds, is pro¬ 
vided with a tool rest adjustable to any position and has a 
rack foe iffle chucks. 

Special telegraph, telephone and trolley facilities were avail¬ 
able at the cccvention, and the electric lighting of displays 
the use of lour powered bulbs to exhibit developed X-ray films 
electric signs, etc, was well planned 


INTERIOR WIRING AND 
ILLUMINATION 


Amperes in Alternating-Current Circuits. 

Br A. D. Will txin, J« 

The accompanying tables give the amperes per lead wire per 
kilowatt for single-phase and three-phase balanced loads. The 
single-phase table can be used for two-phase balanced loads by 
using a current value corresponding to twice the stated potential 
of the circuit or by dividing the current value at the potential 
of the circuit b)r two That is tarh wire of a two-phase cir¬ 
cuit carries ooe-half of the current indicated at the load speci¬ 
fied. These tables show the value of the current at puwer fac- 
- nr* vxryinr from unify tn JO per rent. Thu powrr oi any cir¬ 
cuit in kilowatts can. therefore, be computed by dhriding the 
readirg of the ammeter by the tabulated value corresponding to 
the measured power factor and voltage of the circuit. These 
values are correct only (or a balanced load (and there ia gen¬ 
erally a slight unbalancing of the loads on the phases), but the 
table ia useful in computing the aims of wile required foe trust- 
mission purposes. 

This table era* derived from the following formulaa: 

For single-phase circuits 1 Amperes per wire =r watts ♦ 
(rolls X power factor). 

For three-phase circuits. Amperes per wire = total watts -r- 
(vefts between wiret X power lactcr X V j). 

For two-phase circuits: Amperes per wire = total watts -t- 
(ic*ts between wires of one phase X power factor X a). 

In making the computations the number of watts was as¬ 
sumed as 1000, and the amperes were computed for various 
values of cm f. to a suffleient number of decimal places to in¬ 
sure accuracy. The tables were then extessded by mwltiplicatiou 
and division. If desired, these tables can be further extended 
to cover voltages outside of their limits by using the tabular 
values corresponding to potentials of one-tenth (or 10 times) 
the desired potential, care being used to shift the decimal point 
in the proper direction 

The values for intermediate power factors ran lie approxi¬ 
mated from the tables. For lower power factors, the value of 
the current for unity power factor can be divided by the actual 
power factor of the circuit or multiplied by the reciprocal of 
this power factor. 
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A Perfected Portable X-Ray Coil 

That Will Work From Any Lighting Current 

EFFICIENT-EASY TO OPERATE-DURABLE 



Call at office for demonstration or write for circular and paper on 
an Interesting Application of High Frequency. 


SYNCHRONOUS MFG. CO. 

315 Fifth Are., Cor. 32ad Sl ua DUim New York City 

Writ* or Soo Our Nearest Agent 

anion a lowineuac. (.u.i b.,lw Bmi*. cibistob a root. u. ww c.i 
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Maybe We’re Prejudiced! 

IN FAVOR OF 

Meyrowitz “Caldwell” X-Ray Coils and High Frequency Apparatus 

(speed, low current consumption, efficiency, appearance). 

Wagner Mica Plate High Speed Static Machines 

(neatness of design, compactness, aide range of usefulness, mechanical 
construction, low cost of installation and maintenance). 

Seeley Portable X-Ray and High Frequency Coils 

(operable on both direct and alternating currents without any acces¬ 
sory devises; a portable coil that is really portable; combines X-ray. 
high frequency, cautery, etc.). 

Solar Therapeutic Arc Lamps 

(low price, therapeutic results, controllable 300 to 3000 C. P.; an im¬ 
proved Finsen). 

Shelton Vibrators 

(light, portable, powerful, durable). 

“Boston” Tables, Cabinets and Chairs 

(appearance, adjustability low cost). And 

McIntosh Wall Plates, Batteries and Electrodes. 

But if you knew as much about them as Tpe do, you T&ould be as en¬ 
thusiastic as we are. SMay lt>e send you } 
descriptive literature of any or all of them • 

KNIGHT <& LOWENBURG 

PhyalcUni' Offlc* furnllur* 

X-Ray and High Frequency Coils—Static Machine* 
(Uctro-Madickl Speclkltlat 

IOO Boylston Street, Boston, Mass. 

Ttl. Oxford 209 

A Permanent Display Maintained at Our Exhibition Room 


. . .. -t Original from 

Digitized by ^OOg IC UNIVERSITY OF MICHIGAN 
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We maintain a complete exhibit for the purpose of showing our 
apparatus in actual operation. 
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M. r M'JCJTEBi tK-Stmfb Ptmtti 

SHELTON ELECnttt ttt-l ttrwiewy Affmntea, 

.VODERS MEPH'tXA t'ik— ffter+Aniit 
Me/NTOiH BAT ILRl t <*.-* m,\ r/M, Bmtteran, Ate 


GLOBE MEG (.'{UVaMwra 
CKEEN ^ BAUER.—*.twr*r £sw/.V rap /j^Vi 


KNIGHT & LOWENBURG 

htporttrs And Dealers u 

ELECTRO MEDICAL APPARATUS 

PHYSICIANS' Omct FVNNITVKE AND ACCESSORIES 

X-RA Y COILS - ST A TIC MACHINES 


100 Boyiston Street, 1 Colonial Budding) Boston, Mass. 

Ttlfpbonr. Or ford JO* 


Let us know your needs, so that cue can advise you intelligently. 

NOTE Nno caiaiofutt of Hit Srrlry Portable Coil. Shatter! 

Vibrator and”Boston" Offset ftnii/iw nisi out. 
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AMERICAN 

DENTAL SOCIETY 

or EUROPE 


Thirty-Sixth 

Annua 1 Meeting 

H«ld •! 

Wiesbaden. Germany 





April 9 to 12 inclusive 
1909 


■ opotnlod from THE DENTAL REVIEW by H. D. JUST! « SON. 
)J Sioio Sirooi. Ctuctlo. Illinoi. v Nino toon Hundrodond Nino 
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THWAITES’ 

SILENT, INTERRUPTLESS 3 K. W. 

TRANSFORMER 


PATENTED JANUARY 7. 1919 


U sing a different tube technique invented by a dentist who had 
ten years experience in dental radiography. Distributed by 
a man who was one of the first to see the possibilities of the 
V Ray i n dentistry. Having sold hundreds of coil and other types 
f machines, learning by experience the grief attending the use of 
°} commercial machines offered up to this time, and after sixteen 
the ths experience of actual tests made with the Thwaites, de¬ 
in 011 * - t was the ideal machine for the dentist. 


(Use? a 
which, 
technique is 
slant 


gas tube, 
with our 
con- 


No unsightly tube 
stand and their at¬ 
tendant wires. 


to 


connected 

socket. No 


ST WANTED. Ope 

0 00 per month, BE, 
92nd Street, South 1 -- 


riST 

»» 4 ■ 
llsoh) ^ 

t 

V t» s “ J t'‘ 

’-^Vd 
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Can be 

i 

Tikes up no more room 

than an ordinary sit- 
ting chair. 

No danger of X : Ray 
burns as the tube is in¬ 
side the cabinet incased 

in a heavy lead cover¬ 
ing. _ 

No chance for the care¬ 
less breaking of tubes. 

°-rfect angles possible 
and no tube stand to 
adjust. 


Not necessary to tie up 
the dental chair in 
order to take pictures. 
The assistant can take 
them with this tech¬ 
nique. 


Not a toy. This is a 
p o w e rful transformer 
accurately adjusted by 
an eight setting auto- 
transformer. Our tech¬ 
nique cannot be accom¬ 
plished by any other 
apparatus at any cost. 


; Ko chance for children 
to meddle with the tube 
*connections. 


Ko visible Rash or 
no.se to frighten pa¬ 
tient. 


in 5 (W 
l< a 
,«t 0 Li 4 


^® e in and have your 
‘Shires taken, so 
0 prove our claims. 


Your assistant can 
take the radiographs 
in less time than it 
takes to adjust the tube 
stand or arm of any 
other outfit now on the 
market. 

The X-Ray is a prac¬ 
tice builder and a 
money maker, and if 
you want one that s 
always ready without 
the eternal reduction of 
tubes buy a Thwaites’. 


/J 

iS ? 0 1 es */' 1 


v, n ‘ lV ^' ins tailed a complete Dental Radiography teaching departmen , 
tuque bn T‘ ? ar ge of a graduate technician, where we will teach X-Ray tec 
"hit °alv eve ^°P'ng. This service is available to dentists or assistants ree. 
PtQty 0 f 1:0 ' earn this technique is by taking of actual pictures. We e 
^ *11 th ; s s*. C ma ^ er ' a * B>r this purpose. Come in and let us show you o\\ 

5 service at a profit. * 

Terms ' 1'5 ocL FOR ALTERNATING CURRENT, $595.00 

Will be & h h Wlth ° rder ’ and $20.00 a month or 5 per cent off for cash 
s own in operation at the National Meeting at New Orleans 

Agents 


Sole 
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Th waite’s 

nf TnB' ^ 

'XT TT • w lng & e ntal 

X-Kay Unit 

Press the Lever—No Tube Adjustment Necessary 

With this machine your assistant can 
take all the pictures—this makes 
your X-Ray work productive. 



Will Be Shown in 
Operation 
at 

New Orleans 
National Dental 
Association 
Meeting 

SEND FOR CATALOGUE 

For Sale by Your Dealer 


HARRY J. BOSWORTH COMPANY If ** 

PRODUCERS of 

ique and efficient dental needs 
CHICAGO 

Products Can Be Obtained at All Good Dental Depots 




Always mention ‘ DENTAL F 




ACTS'’ when you write advertisers. 
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prict 


Safety 


the feature which appeals to all 
dentists, were eliminated, still, 
the Thwaites would be the most 
practical unit for the busy den¬ 
tist—for better and more uni¬ 
form pictures are obtained with 
the Thwaites, and in less time 
than is usually consumed in get¬ 
ting the older type of open wire 
machines ready. 


What is your time worth? 




o 


JTES X-RAY COMPANY 

Grand Rapids, Mich. 

U. S. A. 
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ORAL HYGIENE 


Better 

SAFE 

than 

SORRY 




Was Dr. C. L. Cope, Seymour 
Dentist, While Operating X- 
Ray Machine. 


TAKING PICTURE OF TOOTH 


Dr. C. L. Cope, a prominent young 
dentist, was instantly killed this aft¬ 
ernoon while working with an X-Ray 
machine at his office in the Laupus 
building on Chestnut street. He was 
.electrocuted when about forty thou¬ 
sand volts of electricity passed through 
his body. 


There is one certain way of escap¬ 
ing this danger—one machine with 
the dangerous high-tension wire 
uncxposed. 


If you desire to operate a unit that is totally free from super¬ 
fluous controls and switches, write U9. We offer a service that 
tenders our installations productive and absolutely safe . 
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Learn the Truth 


Open X-Ray Tube* 
and Wires 
are Dangerous 

No Other Equipment Can 
Have Them Enclosed 


Writ • for our Bulletin 


P.tret«4 Jae. 7, '1*J A*f. U. *S#l J+ **• ’»• 



*»APiOS 
MICHIGAN 
W I A 

Digitized by Google 


The Durbin-Muckle 



Water 

Heater 


Tble outfit is 
imlL-tp* n»al.lein 

a di'jjtal ti"», 
an it will kcr| • 

SIUMM o( »!»(«*♦ 

for the mouth 
rv nti({r at about 

114’. It h'-P* 
a spray ■ufl- 
cietitly warm 
lor any u*. 

It la heated 
by * email *l»e- 
trte listit and 
i» unpo.»ihl* to 
get out " 

r«rept for burning out a lamp, tihich cant 
saaily be replaced. 

Fiuiahcd in nickel. Price, complete 

n-i t li/u il ariTflV AH.lX) 


The Durbin-Muckle Mf*. Co. 
1(32 W«1 ton Street 
Denver, Colo. 


Pustolene 


do you know how 
good it is? 



Just u»e it in abscess treatment of 
root canal filling and you will know. 

Your dealer can supply you with the 
original package at SI.00. or you can 
write ua for a liberal sample. 

J. A. SPRAGUE & CO. 

Columbus Ohio 

UNIVERSITY OF CALIFORNIA 
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THIS LOOKS 
SIMPLE 
BECAUSE 
IS 

SIMPLE 




W ITH THWAITES X RAY UNIT the patient 
sit# down in front of the machine, holds the 
film in place, which you have placed in posi 
tion. You step on the switch and the picture is made. 

Pictures may be made with this unit more easily 
and more quickly than with any other apparatus, and 
with infinitely greater safety to the patient and op 
erator. 

And the price—well, that's only a matter of 
$ 565 . 00 . 

Write today for descriptive literature and let us 
give you the address of your nearest dealer. 

THWAITES X-RAY COMPANY 

GRAND RAPIDS MICHIGAN 

■ ■ i -ii ■ — 

;/cv] nyvnn^K UNIVERSITY OF CALIFORNIA 
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SAFETY 


Railroads and large corporations everywhere are 
spending immense sums educating the people on this 
subject. 

Then why should the dentist continue to use any 
of the older t.V|»e open wire X-Ray units ? 

Especially when pictures can be taken so much 
more quickJy and easily and with more certainty of 
results by the Thwaites Safety X-Ray unit. 



Not only is the first cost of this high-grade unit 
less, but also the depreciation and upkeep. As it is 
the latest and most improved 
type* there are fewer working 
|wrts to get out of order. The 
l>cautiful cabinet protects the 
delicate tube and other parts, 
from breakage and also 
protects the 
patient ard 
operator from 
danger. 

The pur¬ 
chase of a 
Thwaites set¬ 
tles your X- 
Ray pi oblems 
for all time 
and the price 
is only 
* 565.00 

Write for rmmr 
of your nearest 
baler. 

THWAITES 
X-RAY 
COMPANY 

Grand Rapids, 

Mich. 
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They have 
a different view 
of the Thwaites 

It is true that the dentists and dealers everywhere 
have a different view of the Thwaites. 

They now know it is not an experiment for it has 
proved itself and is here to stay, yes, and to replace the 
older style of open type units. 

It is SAFE, and better 
pictures can t>e taken with it 
in much less time. It is prac¬ 
tical and simple. In fact, it 
is the last w'onl i 
equipment—and tin 
only #305.00. 

All work¬ 
ing parts are 
enclosed in a 
beautiful cab¬ 
inet. 


Write us far 
pour ropy of out 
tut fat catalog. 

THWAITES 

X-RAY 

COMPANY 

Grand Rapids ( 
Mich. 



Original from _ 

TTflflTOtffTffTSHTOEflTF 


(C) Jeff Behary 2019 


9 






(C) Jeff Behary 2019 


1 














(C) Jeff Behary 2019 


2 











(C) Jeff Behary 2019 


3 








(C) Jeff Behary 2019 


4 

















(C) Jeff Behary 2019 


5 























(C) Jeff Behary 2019 


6 











(C) Jeff Behary 2019 


7 













(C) Jeff Behary 2019 


8 







(C) Jeff Behary 2019 


9 





(C) Jeff Behary 2019 


10 



(C) Jeff Behary 2019 


11 









‘'f inet common to rr<in excerxjng oniv the 
L impulse to secure sustenance is that whi h mrv lc , ...i 
rt of the body in which severe pain is located This ins? - - 
c first manifestation of dawning intelligence. Pain is nature's 
.rr.ing signal of disorganised or injured conditions, and hr.anaHy 
c first natural step toward cure is to send new blood to the Cvsc^eJ 
injured part to build up new tissues. 

or from toothache or headache has an unconquerable 
re to rub or press the scat of pam. thus complying, unconsoouslv 
vips, w ith nature's demand for stimulation of the Hood wryly ux 
material to replace that w hich has been broken dow n by congestion. 

ig and pressing, or kneading as it is more commonly 
ced to a science and performed by those who make a rrx> 
w ork. is known as massage. 

'•1 or ’‘d has long conceded the great value of massage 
ri.;u\ .ng untoward conditions. Indeed with certain schc. ’s .* has 
nc to be regarded as one of the greatest curative agencies known. 
r,g the place of exercise, necessary, yet impossible of self -performance 
the bedr'dden or very' w eak. 

But lack of availability, convenience or means place the sen. ices of 
c professional masseur out of reach of the average man cm* werrun. 

-vt to ailments that demand the relief that only massage can give 
mediately, effectively and without harmful after-effects or the bane 
.—diction which not infrequently follows the use of certain drugs 
The Shelton Vibrator will in the majority of cases accomplish the 
v.'inc results as the skilled professional masseur. It can be used at a 
moment’s notice in the privacy of the home or office, usually without 
e\. en removing the clothing. 

Notw ithstanding the wide range of its usefulness, the machine s 
light that it can readily be manipulated by the frailest woman. Its 
operation is exceedingly simple, and results are certain without previous 
experience it the accompanying directions are followed carefuliv. 

1 here is no possibility of irvury. nor is discomfort or uncleasanfr- 
ness attached to its use; moreover the relief is usually immeavate. 

But the efficient curative agent must go farther than the mere 
relief ol pain. I he conscientious present-day ph\s-.ctan seeks to h. d 
* P his patients health permanently. The true remedy tor hed::« is 

Page TKw 


(C) Jeff Behary 2019 


12 









ThFl T ON VIBRATOR- 


(Nt which 001 00 ' 


If WC 


uld' 


licves the effect. Kit goes further and removes 
i«-»» — f(> jp, t , tittermost degree of possibility. recurrence 

' 

<* I,v coivntHim ' (-onvK-nnouvIy the Shelton Vibrator will pro- 

1 ^"Thok^-c spiling degree of vigor th.it life will present 
^rc such a * * hc nwn or uoma n who has moped along in a semi- 

! 1 1 i ii.ki I.«■ a long perKxi. 

“ he in or.tr hire 10 comklcr (or a moment th. perfectly 

1 Ncoucstioo »' m *hy there should he not'd of m..!i artificial 
"!'^T lo wvr.'tc health. »hich is. alter all. a natural ri;;ht 

U \ed as nature inurklcd there would he no need.« <>urse to 

- is \\ e would he in the open outdoors the \ > und: we 
natures food in the condition in which nature r its it to 

usc | (jrhting for our existence as do the lower am: in their 

un»lowestkated state, we would not lack for exercise to ^ jte the 
natural functions of the body. 

Our feet would he free from the troubles w hich shoes ; eating 
n-tural foods, unprepared by artificial means, const ip,;’ nd in- 
digcstion would he unknown. Without stimulants and vtizers. 
cii-siro to overeat would not promote digestixe disorders. as we 
should not overdress nor live in overheated rooms, cough id colds 
would not h it her us. 

But there is no likelihood of the race reluming to these primitive, 
if in sene ways advantageous, conditions \hxlem business and so 
iictv Ivis hull up anxind us a fence of diet, habits and etiquette that 
none nuty escape. 

binding ourselves then in these conditions w hich hav e an important 
bearing on our health and w ell-being w hether we like it or not. w c must 
use-: In- brains w ith w hich nature has endowed us to meet them with the 
h>t t hat Science can produce. 

Ihus it is that there is need of such an admirable and efficient 
•.ii' !<. e as tl.<- Mu lion Ylhrator, not merely to restore health from broken 
n to normal condition, hut to conserve it and raise it to the highest, 
dignc of pulsating physical strength and vigor which in turn has its 
' 1 " 1 of * *he ,,M n *al being, and w ill in time give a sounder mind and a 
h,<;hcr degree of mental clarity and efficiency than is compatible with 
•*n unsound, ailing physical condition. 

Nmw will dispute that tlx- man or woman w hose body is functioning 
it should, an.) wh.ix step is consequently vigorous and whose eye is 
, i,!’ 1 , 8 fu,lcr ,,nd il fcmer day s work than the pcrx>n whose 

•‘U o Ka ih is just theopposite. Hxcept in a few isolated cases, the 


eminently successful 


men and women of present-day America 
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SHELTON VIBRATORS 


notably vigorous and seem to radiate health, nod to lx limitless m 
their capacity for hard work. Now every rvinnal human being r<v.\g 
nir.es at some stage of yixuh or early matihotvl tlx desimbility. itwWvl 
the duty of taking daily exercise to compensate for tlx l.xk of ih.u 
we would have in nature s intended state. 

Sometimes the recognition of this duty results in joining a gymna¬ 
sium. or in walking a certain pre-set number of miles daily, or in perfonn 
mg a number of prescribedcalisthenics in tlx course of tlx morningtoilet 
All these courses arc commendable and excellent, and would 
achieve the results sought after, if we had the perseverance and enthu¬ 
siasm to suck to them. But Kang human, the inevitable trend Is to 
: ;o at it comeientiously for a few days or w oeks. \ *•*. mxisly nt first. then 
uth lessening ardor, and finally, as interest wanes nrvd monotony 
. cceeds. to drop it altogether and go back to the average, everyday 
mg, forgetting the benefits which the arduous duties promised 
You. who read this, have been through the cxpenoni •* without .» 
ibt. as l. who write it. have- many times. And what is the remedy f 
We have already referred to nvi^agc as a pnuiH al sol 1 <»ut>* h»» 
creise. With the aid of tlx Shelton Vibrator for ten minutes every 
orning you can secure the same results that a hall houv s vigorous 
\creise would afford. 

You can reach the breakfast table w ith a rousing appet itc. and • i ut 
ih € dav s work with the same impression that stimulated you In the 
first enthusiastic days of your physical culture, that tlx world is a 
mighty fine place to live in 

The man who dines at 7 p m. perhaps more heartily than wisely, 
and retires at it. or goes to the theater and eats again after the show. 
doesn't feel much like exercise before retiring for the night. 

But let that same man. w ithout any effort or exertion on his part , 
use the Shelton Vibrator over his stomach and chcM. for u brief five 
minutes before climbing between the sheets, and he will lx uxtonKlwd 
to note how quickly any touch of indigest ion or I ullnc« > after rating In re 
hexed, and how much more sound ami refreshing his night sleep w ill l e 
Such relief and such sleep is entirely different in chara. o r to that 
brought about bv the use of a drug Instead of a . al • ntng t., t« act tom 
the morning finds one refreshed and ready to tackle the day ' work w tth 
an energy that drugs can never purchase more than temporarily. ami 
then onlv at the heavy cost of sure reaction. 

We shall tell you how to use the Shelton \ tbrator for the relief of 
specific condlti • I • »Uh ax well as in the upbuilding of thi gen¬ 
eral physical condition. 
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SHELTON 


VIBRATORS 


SHELTON V IRR ATOHS 


T' ailn ' cm 

1 m.n ** hur ,,„ in \ixtcm leads to almost every conceivable 
at the physician may be called on to 
" llra t c , .. „ alsavs to eliminate promptly all waste matter. 

sstsrsi. . . . .;r on f 

llvrr ,s little mcJ to describe the symptoms of constipation. 
Nervousness, headache. fullness lassitude are the first evidences: 
■ here is no limit to the extent of trouble that may resi : rom con- 
tmued ncplcct of constipation- . 

Ihc cure of this weakness by the drugging moth- mow. un¬ 
certain ami frequently carru.'s in its tram u host of hardly 

SlV(>lK | to i he original conipl.Jinr. f he use ot the b: ibrator 

i„r a very few minutes over the region or the bowel- suit in 
speedy re!*- in a natural way. and positively withou - r effects, 
live spplicatMtt of the Vibrator should lx- commence. » lower 

n R ht hand side of the abdomen, and slowly brought u. d to the 
Ivise of the nh«. turning at that point toward the left Apply 

freely on the nerve center known as the Solar Plcxis. i continue 
slowly to the left side and down that side of the abdomen Repeat 
this course two or three times pressing the Vibrator I airly hard 
egainst the body, stimulate the spinal centers from the fifth or sixth 
dorsal down to the coccyx. 

Here again wc strongly advise the user not to be satisfied with 
merely relieving the distressed condition for the time being, but to 
make a practice of using the device over the stomach regularly 
morning and night. This practice will promote better circulation 
of the blood. I>elp the process of elimination, tone and strengthen the 
nm«\s ami muscles of the stomach and improve the general all round 
health immensely. 

Backache 

A MONL who has suffered from this complaint will testify that 
1 mII kill ambition more effectually. The causes may 

‘ r ''“ <-1 (,l< ' ,V| sics from overexertion or lifting, or the 

• a* ■ > < nt of internal org.ins I he latter is of course a subject for 
• ' ' ■ ■ Whatever the cause, however, the use 

1 K ' K l0n ^ibrator will afford prompt relief from pain. 


Constipation 

crestimate the dangerous possibilities that 


’I he retent ion of > 


aste 


Rheumatism 

W HILE hardly two schools of medicine have agreed on the 
cause of this disease, its unfortunate victims are too well 
agreed on the fact that its agonies are well-nigh unendurable. The 
effect of the Shelton Vibrator in loosening up stiffened joints and 
dispelling congestion is little short of miraculous. Many a sufferer 
from rheumatism has. after a single treatment with the Shelton 
Vibrator, walked without the canc he has long dcpeopled on. and 
moved limbs that have long been stiffened to the point of total 
helplessness. 

Select the applicator best adapted to the part where the putn 
r seated. The soft rubber disc is free from all the harshness which 
t e hands impart, and those with the most tender skin will find no 
comfort in its use. A brief application will soothe the nerves, 
mulate the circulation and rest the aching part, to a degree that 
r :cdi!v banishes pain. 

In chronic cases it is advisable to use the Vibrator several times 
ly, after removing the clothing. While the first, treatment will 
eve the pain the use of the Vibrator should be continual alter its 
c ;•■appearance, and the treatment should be taken daily for several 
w eeks, irrespective of whether the pain recurs or not. 

The man or woman who has suffered the agonies of rheumatism 
w :!l find in the Shelton Vibrator one of the greatest blessings that science 
can bestow. 


‘l^eural^ia 


T he torturing pains of neuralgia ore relieved quickly by the use 
of the Shelton Vibrator How much more logical is this method 
of treatment than the taking of drugs. 1 he latter do not remove the 
cause, and at best they merely dope the system and smother the pain, 
and if continued hevond a certain point will certainly have a powerfully 
bad effect on the general health if they do not wreck It completriy. 

The Shelton Vibrator on the other hand will cause the prints 
subside in an easy, natural manner in ten or fifteen minutes. Relief 
of congestion is the right method, the pain is relieved as its came .» 
removed Used at the first warning of oncoming neuralgia ihe Shelton 
Vibrator will offset the attack and spare hours of pain and misery. 
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(HELTON VIBRATORS 


SHELTON VIBRATORS 


Sciatica 


Weak. Bladder 


i O rheumatic affectior 
the hip rani down the inskk 
ictucicfi is one of the most p; 

:rv sensitive, am! sometimes surrounding 
t> the nerve ansi exert a constant pressure i 
tfin immediately stops pain by stimulating 
,txl flow of Wood flushes the arteries and ca 
to the kidi 


the great sciatic nerve that runs 
.side of the thigh to the knee and 
ful diseases. Th 


n flamed 
actually 


implc, 


.'here they arc eliminated 
m nave uied in vain every form of drug 
n&iblc treatment the relief that they ha 


Loss of 'Vigor 


T I-II-. Shelton Vibrator is a veritable fountain of Youth ro those 
who are nervously depressed and "all in " The first treatment 
will put new "go* into you. driving away all tiredness rind soothing 
and refreshing the nerves. 

A single treatment will make you feel like a new person. 

Deep vibration to the spinal centers from tenth dorsal to the 
coccyx, with heavy stroke treatment, should he taken daily at first, 
then every other day. 

deafness 

n EAPNPSS requires careful treatment and much patience. Treat¬ 
ments must he short. and given several times a day. to show' the 
Ixm results I he only right way is to have a Shelton Vibrator in the 
h<»mc. where it c.m lv used whenever required. It often happens that a 
••n,:k treatment works wonders, restoring hearing to ears that have 
I '.nd little or not at all for a long time. 

Alw.»vv the Shelton Vibrator relieves the roaring, ringing noise 
in lb, <;ii , m a single treatment. Spinal stimulation to cervical and 
■ ■ d<* il (.enters w ith strong v il ration three to six seconds 
coc ' l >Mnl *htn apply soft rubber Jipplicator just in front of car. 
"w ii -m I Island it live or six seconds at each point: finally open 
month tind fix lov - 


on chin will transmit vi bra lie 


f ,iw >**> th.it luavv vibration with soft rubber cup 


ai back along the jaw-bone. 


N rOTHING like the Shelton Vibrator for the relief of bladder 
trouble. Many an unfortunate, who for years has hod to n r 
several times a night, has slept all night without waking once, after 
a single treatment of the Shelton Vibrator. 

Vibration over the nerve centers, at the base of the spine stimulates 
the supply of blood and the wasted tissues are rebuilt. Treatment 
o’ r the bladder itself takes away the burning, smarting and aching. 

£•. esa restful feeling, and entirely does away with the frequent demamb 
oi t he bladder to be emptied. 

I he nervousness that always accompanies this trouble is readily 
S' hed. and after a few treatments you will fee! that a great load ban 

K n lif ted off your mind. 

Apply the Shelton Vibrator over your body and a wonderful in- 
vi .oration will result. 

The Circulation 

TJOOR circulation is the father of a host of ailments. principal 
1 among them being rheumatism, Prom the tenors and ravages 
of this dreadful disease the results of pstr or Impeded circulation range 
■ill the way down to the mere discomfort of cold hands and feel 

I he Shelton Vibrator will relieve poor circulation and cold Hands 
and feet more quickly and naturally than any other known agency. 
And the stomach is not overloaded with drugs. the heart is nut en- 
Bannered by stimulants, and there arc no hid iiflcr-clfcets. It Is 

throughout a natural process. . . 

I frisk treatment of the surface of the whole hi.lv «ill •' «> '•* 
warm, red Wood surging through every organ taking away the chllh- 
ness, and leaving a warmth and «k> ' ' 

thrill and tmgle under the treatment, and are ei.iKk y made ptafc wkh 

warmthansl lie.ilth instead of pile andeluntmywtheoldiim lack 

I, Is the free-flowing circulation of the H.xkI that hu 

of an athlete strong and healthy. The Sh 

circulation of the blood the same as cxcrc.sc. |>M serening 

the muscles without fatigue « rrtXflxxir circula.mn. If you 
A weak, thin arm or leg ts the | . i Ktt strung 

should exercise this weak 

and he illhv I he Shelton \ 'hn«« ' M " y . (-ltl cue 

than exercise, without the loss of energy or subsequent latg 
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SHELTON VIBRATORS 


Indigestion 


STfON m 


t the h-t 


I he. 


th< 


rral causes. Overe. 
o rapidly arc common causes. Obvious! 
•c digestive troubles arising from them 
•>rts themselves Speedy relief mean w hi 
>y using the Shelton Vibrator vigorous!) 
:h and liver 

But all indigestion is not necessarily the f 
sufferer, and is not so easily abolished. ! he 
may he an insufficient flow of the gastric juices, w>. . 
of the lining of the stomach or poor circulation of r 1 . 
supply to those regions. Ihe use of the Shelton 
prctcraNy vvith the flat attachment, around the 
he liver and stomach Mill bring quick relief fr, 
nJ give a glow of warmth and reinvigoration. 
the Vibrator is to stimulate the flow of r 
ees necessary to bring the contents of the stoi 
►per condition for absorption and digestion. 


itmg. 

y the 


Aching Feet 

T IRb.D and aching feet can lake the joy out of life as 
quickly as any ailment Women especially, if obliged to 
stand for any length of time, develop a painful tenderness of the 
feet that drives them almost to distraction. 

Iiml. hoi and swollen feet may be readily relieved by use 
“ , v ’ r ‘ “ri'lieaior over the entire font and leg, stroking up¬ 
ward toward the heart. The continuance of this treatment w,11 
strengthen the under muscles of the feet and the calf of the leg. 
I'scmng the tendency to tiredness and in time doing .wav with 
• as an abnormal condition altogether. 

growing Children 

P •ii-r llu-I? 11 I '7 in v? r0 " ing C,li ^ is ^-important at any 

. 

vibrato, v tmiimeni' 11 " ■ voun * thildr en responds particularly well to 

""ed in a tiuM ’I'v'proixTotS, ?“! shortncM “ f l,,nbs mav be c °r- 
9 W mechanical massage 


Pdge Sinittn 


1 HELTON VIBRATORS 


I nju 


’juries. Sprains, < 5 Bruises 


O PRAIXS arc straining of the muscles, tendons or 
O the result of a had wrench. a K» I hgaments as 

painful than a broken bone, and should hav • ,17 m S ° l,m m ** rc 
\ t Mwuia na\ c prompt attent«r» 

\ Ihratory treatment w ,11 ten.) reduce the swdhng 
l-v introducing new blood ,„,hc p; irt . hasten the rcrorof 
the injured member Here, as in other eases the soft 
rui-ber applicator has a decidedly sooth,ng elTeci 
easing the pain, 

Primes are the signs of local tissue and cells com- 
f 1 rf,kcn dovvr » as the result of a blow or impact 
v, -i temporary suspension of the circulation resulting 
• ■ the flow of new blood to the pan K monm 
° ,n N ,Hrator is the fr* logical step in treatment 

• :seof a black eye or other facial bruise, prompt 
r.ekon Vibrator will help restore the part to ,ts 
C;iranee in addition to casing the aching pain. 

1 ’ ! to ^ the the injured |>art in water as warm 

• me. using the Shelton Vibrator immediately alter, 
trained athlete or the amateur w ill find in the Shelton 

grateful relief for sore and strained muscles and 
stiffened joints. 

Lumbago 

A PPI .IC.AI ION of the Shdton Vibrator to the small of the 
back will speedily relieve the misery of this trouble which 
is really rheumatism in the small of the Kick. 

A short use of either the Kill or the flat applicator, which 
can he self-applied or given by some other person w ill give the results 
desired. 


Soreness of the Chest 


T 1 lb- pain anil discomfort that comes from coughing due to weakness 
of the chest and lungs yield readily to the Shelton Vibrator 
More and more this scientific method of treating disease is used in 
hospitals and sanitariums in the treatment of chest disorders 

Bronchitis, asthma, pleurisy. cold in the lungs am alttxiion of 
the chest should lx- treated at once with the Shelton Vibrator Use 
whatever applicator you choose, and vibrate the region of the pain 
thoroughly twice a day. 
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SHELTON VIBRATORS 


SH ELTON 


v I II |( f f) R s 


oAnkylosii 


F IBROUS ankylosis of joints affords an especially favorable field 
for vibration In recent cases, care must he exercised ir. not 
vibrating heavily over the joint itself, hut gradually working up to it 
from surrounding structures. 

In old chronic cases the joint should receive vigorous vibration. 
In both eases passive movements should accompany the treatment. 

Attention is called to the particular muscles usually involved in 
joint affections. 

(a) Shoulder Deltoid; supra ana infraspinatus. 

(b) Elbow. Biceps; brachahs ant it us. 

<c) Hip. Glutei. 

(di Knee. Quadriceps extensor 

This will naturally suggest that the spinal centers for the iscles 

should receive vibratory stimulation with the soft vibrat Me¬ 

dium or long stroke, with medium to deep pressure. 

Centers to be stimulated are: 

(a) For shoulder; fourth and fifth cervical. 

(b) I or elbow; fourth, fifth, sixth and seventh cervic.i 

(c) For hip; fourth and fifth lumbar. 

(d) For knee; second and third lumbar. 

(Her the joint use the brush with rotary stroke and in 
high speed. 

A vibfomassage, with the rotary or lateral stroke and moving 
the applicator along the course of the bkxjd vessels from the joint 
toward the trunk, is very useful. Remember the cardinal principle 
of massage is, that the stroke should always he toward the heart, 
that is in the direction of the flow of venous blood, thus facilitating 
the latter. 

Alw.ns pass the applicator from the joint toward the trunk, then 
r.'iM it up rind bring it back to the starting point and repeat. Never 

m ,f * an< * f orc h over the same course, but always in one direc¬ 
tion only. 


erately 


Hysteria 


In hjstena vibration is simply an adjunct 
to other measures 

srina ' trC;, tment with soft applicator and deep 
") M l! n ", ,hC ,ens,h ° f as required. 

m S,ro e w,l h rubber brush over anesthetic areas. 

Page Twenty 


Neuritis 

N liURITIS may involve a S.ni-lc nerv 

number (multiple neuritis). The erne' m nMy "'k'* • 
ment is stimulation of the spinal centers of the nr ,n th * lrci “' 
attention to the draining lymphatics; and the itai' ** h 

Mbration along the muscles reached by the dis !*** °* ***** 

Brachial Neuritis 

(i> lr aory vibration to the fourth, fifth, ejjtth seventh ..... . 
“ ; '-r—-msh h r^ 

tenderness disappears, „•* th.- |,..,j |J 

r rotary stroke to axillary lymphatics and to dssiMrf 

and arn vs. 

Multiple Neuritis 

c treatment to whole spine, medium stroke ond 
P r ‘ - rubber attachment mav he used lint if a 

tenderm present. 

’tor with light, rotary or lateral stroir, to affected 


Hemorrhoids 

1 or the relief of internal hemorrhoids, vibration 
should be applied oh follows 

(1) Heavy stimulation of lumbar und uicrul centers, \ 
vibratode and long stroke. 

(2) Stimulate liver (fifth to ninth dorsal centers, right 1 
over intercostal spaces). 

(t) Hard rubber applicator with short rapid gyrating or Intern! 
stroke, applied over the rectum through the clothing If no pm- 
trusion exists, a twenty or thirty seconds' treatment over the unut 
is sufficient; but if internal pile tumors protrude through the sphfc***' 
to the outside, a longer treatment, one and one h-ilf to 
minutes over the tumors, and finally within the rectum, 

^ith the G applicator. ■ _ 

Daily treatments up to nine or ten and then three »«» 

In external hemorrhoids, vibrate w ith rectal apr K,l j ,r u 
KVraung or lateral stroke over the tumor*. lUwli* 
these cases. 

^*8* Twpntyone 


idc. 


two of more 
, f$ required 
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SHELTON VI II R A TORS 


Amenorrhea 


>impl< 


■*5 of flfncnorrht^ usually yield 
readily to vibration 

(i) Soft rubber attachment: medium strong stroke to lumbar 
nnd l <-tir lew dorsal centers; ten to txxcrnv seconds over each, 
me Jfum speed and long stroke, repeating several times. 

(,) Rotary, lateral or percussion stroke two or three minutes 
over -.aith ovary. 

Treatment should be given daily or every other day. 

L.se care not to get the inhibitory effect over the spinal centers. 
(In metrorrhagia inhibition is desired.) 

In treating over the ovaries, use the brush or disk with medium 
stroke. Patient should then be lying on her back with knees well 
drawn up. 

Cases due to anemia should have appropriate medication in J 
lion to vibration. 

LX- not forget that vibration is contra-indicated in pyo-' .n 
pelvic abscess and pregnancy. 


Writer’s Cramp 


(t) Stroking v/bro-massage. with rotary or lateral stroke and 
medium speed and pressure, to the whole arm; beginning at the 
linger tips and u or king upwards. 

(2) Mild stimulation of brachial plexus and axillary lymphatics, 
ah) to the cervical and upper dorsal spinal centers. 

‘Varicose Veins 

The technique recommended in varicose veins is: 

‘1) <«ncral spinal stimulation, soft vibratodc, twenty seconds 

at c«M.h center. 

1 ‘ 1 li,ush applicator; rotary or lateral stroke: lightly over the 
tark.pied veins, working ,n the direction the blood ,s flowing 1. c 
to* .ird the heart. 

d) Stimulate the neighboring lymphatics. 


Pago Twenivl 


s H E LT O N 


Vi "RATors 


Infantile Paralysis 


The technique for the use m v.ix- . 

» rotory stimulation b; 

) Soft attachment: medium stroke and speed „ , . 
ers. duelling on each about ten or f.itven lec^nlu ° : ' m *' 

) Medium length rotary and m*. . 

vr brush, or II ball, oxer the principal’ 
adv treatments oxer a long period 0 f ,| nw 
tent ion has been called tn the dcsirabilitv of, k 
O' .be Ions bones of affected InX Z T 

tb :nd lessen or prevent shortening. ' Pph>wo1 


Asthma 

In spasmodic or bronchial asthma 

( 1 ’ x oh the soft-rubber attachment; medium stroke and 

mc v:u betting deep penetration to the cervical and dnrsil 

centk t as tar down as the seventh dorsal; and it is a gt«Kl 

routine t :v!ude all of the dorsal centers. 

(2) Uo over the centers three or four times and if sensitive .in n 
arc fouiKi, go over these six or eight times. 

(0 1 hen vibrate the pneumogastric nerve, reaching it at t: • 

side of the neck opposite the most prominent part of the larynx, at 
the anterior border of sterno-cleido-mastoid muscle. 

(4) 1 hen. reclining in chair, or lying on back on table, use brudi 

over pectoral muscles, working toward the sternum; then below tlw 
pectoral muscles vibrating toward and into axilla:. 

Asthma is usually associated with some neurotic conditvin. which 
should also receive attention. 

Use care in treating the pneumogastric nerve. 

In asthma of cardiac or renal origin, only temporary relici may 
be had from vibration. 

F or cardiac asthma, deep inhibitive treatment to include the ih.rJ 
to eighth dorsal centers and milder stimulation from the thirJ cervical 
to the third dorsal. f 

F or asthma from kidney disease, the last d rsal an irst. * 

«nd third lumbar centers »hould be vibrated Unhibitixc trea 
!n short, a gixxd method is to vibrate from the fourth dorsal x 
the fourth lumbar inclusive. 

Twenty thrw 
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SHELTON VIBRATORS 


Locomotor Ataxia 

T HI use of vibration in locomotor ataxia lias been productive 
of much benefit and in a lame number of clinical report?*, im¬ 
provement has been noted and symptomatic cures or arrest of the 
progress of the disease have been reported in several instances. 

I do not believe that mechanical vibration will revivify the dead 
and degenerated cells in the posterior columns of the cord, but there 
is reason to expect that in a fair percentage of the cases, many of the 
distressing symptoms may be relieved and the progress of the *! -• <• 
stopped or very materially retarded. 

I use the following routine for the vibratory treatment 
u) Heavy vibration; Y applicator; long stroke; me dr. 
to all of the spinal centers and to the sciatic notch, using 
sure and vibrating twenty to thirty seconds over each pou 
(2) Rotary or lateral stroke; medium pressure and l< 
c alf and post erior median line of leg. 

(?) Brush; with light pressure; rapid speed rotary 01 1 

stroke; over hyper-sensitive areas, until inhibition is accoi 
( ber anesthetic areas, same stroke, for twenty seconds. 

The vibration to legs and sensitive areas outside of the 
not theoretically required; but practically affords considerable ic . 
and comfort to the patient, for which reason I make their treatnv -,r 
a part of my routine. 

(Constipation and other accompanying symptoms call for the vi 
bratory technique recommended for these conditions. 

I rratment must be kept up for months 


Cerebral Anemia 

it) Apply the soft wbratode to the cervical and first five dorsal 
centers. Use considerable pressure: medium length; and apply for 

tffca W f °' ty SCC ° nds ° r lon 8 er ' over each to get inhibitive 

h) 1 hen use the rotary or lateral stroke with the brush or with 
, soft rubber hall, or rubber cup, and vibrate w ith light pressure 
01 a minute or two over the occiput and over the side of the neck 

using medium speed 


Page T went y-four 


SH " r ‘>N VlBR AT0Rs - 

D >al>c,es Melhtus 

\ 7 IBRA I IO\ has been recommended t 
V Kellogg's statement, that "v,*„„“ «n the b»,„ 


destroy more sugar than do fc 

that “exercise of the muscles increases xl ' ^ Urt ^* r M - 


et rm 
tmieht 


Thi 


‘ ■' -*>li**»iet 

' ^hen Mbrmvin 

Mlmulmion. with 
:,r ‘H stroke t.» ti* 

h dors*| u mch. 


Jteral Spinal ( iirvjturc 


r to three minutes, unti 


ted mimics 

with soft applicator, to die 
)wcll <m each tenter one anti 
etc relaxation of the muncles 



On the opr 

x)site or convex 


stimulating vibrati 

t>n, six to ten or 

twentj 

Cse s< 

3ft disc and 

apply it also o' 

,cr th« 

turn t 

award that ; 

side. Make pro 

sure w 

applict 

Hor, during 

the vibration. 

in the 

spinou 

$ processes 1 

lack toward theii 

r prop 

The 

object aimt 

•d at by inhibit 

iOfl of 

laxatiQ 

■n and lesser 

ling of the irritation; 

stimuli 

ation is give 

n to aid the muscles 

SUpp|y 

to the nutn 

tivc nerves. 



tiic curve; give a 1 


; bkxftl 


I wi ni:y five 


(C) Jeff Behary 2019 


23 




; h | r„N VI HR A TORS 




Fading Beauty 

I F l!"r ' ,0nly sfcin dce ' r lhcn 3,1 "omnnkinJ ..ill 

. T” l," ' H s ,n ,s exceedingly important. Certain it is that no 
IV ' n '' ,(> tC 1tr looks fading with the advance of years 
i iii« I |1 .u ( ! | 'Ti "^ich cun he bought by the box or re 

not present * iV" 1 ^ *'' eauty 01,1001 exist where good health is 
t,<«i as a |, x ,| . 1X "' s kin must reform their important func- 

nerfettlv ti k X .» ,,n ° the functions of elimination must work 

111 a d - r ** 

‘onviipiiiKH, ls , i . , K ,on ' 'brotor us instructed for the treatment of 
"s<- of i| u . s*»ti i 1,1 nn l v>rti ‘ nci It should be supplemented bv the 

.'.•.M.Cu.Stem '! W, r ,hc f « ' treatment a clear. 

'"ntuiiKd. and cron s feet and w rinklcs w ill disappear 


l’.igc Twtnty-six 


I K LTD N 


ll,K ATor. 


There is no need of the premature slam „ r 
features. A little »ork uith the Vibrator « it a ' ly,nc,n * 
lions and prevent their return. 1 rcmov c all M 

Remember that cosmetics merely- cov 
vlog£ ,n S tltc pores, effectually prevent n au'rT'fni'fTT" 
I here is no permanent satisfaction in such opplic „ * 

A single treatment of the Shelton\ tl>r , r 'm '"' 
sceptical that it is a crime against nature albs h^ 'f' 
remain on the face, chin and neck. The sooth , 

\ ilsrator ceiitlv massages the soft muscles of tV, 
roundness and bloom of health. 


\ ibrator 
restoring t 


and nak, 


Falling Flair 

D lhi S of the hair and scalp arc i 

•'»cnt of the bloud cell. ... 


n< 

worn b\ 
down th 
thus ah. 
impoven 
The 


re irn nriably the result of txw 
nt of the blood cells in tltc valp I lie n.-itt L„ 
not only prevent natural ventilation .if tlw hair hut u ,t 
r blood supply for a number of hours daily. Nature 
must hate compensating stimulation to rc-nouriih tie 
d roots of the hair. 

ic1 1 on Vibrator is the most rational of all treatments time 
it results directly and immediately in re-establishing the depleted cir¬ 
culation and stimulating a new and healthy growth. No hair tonic 
can possibly do this. In fact it is logical to assume that the v»le ad¬ 
vent age of the use of a so-called hair tonic is the rubbing and m.is .aging 
given incidental to its application. The mere tonic itself cannot ptr>- 
sbly aft ect t he stars cd roots of the hair. It may be a pleasant dreeing, 
but there is no medicinal value attached to its use. 

It is well to bear in mind, nowever. that once the roots of the hair 
are dead, no povv er tin earth can restore them. I he only hojv of sav¬ 
ing falling hair is to give it the logical treatment before it is too far 
advanced. Up to a certain point the Shelton Vibrator, by the Mime 
reasonable method as scalp massage at the hands of a skilled operator, 
"ill save the hair. Pevond that point, nothing will benefit it. 

In using the Vibrator on the scalp use the bn*h 
prolong the hair gently from the forehead to the b.uk <>* ,,w - 11 
"-ht pressure. I he sensation of this wholesome •' c ’ '* 

^’I'ghtlul. boose, dead hair will drop. "luhth* 

*bc scalp will K- | c |'t in reinvigoruted healthy cock itwn 
NV|, I grow like that of a child. 
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ibrators 


A 


general %ule to Follow in Using 
'■Vibratory Treatment 

\\ AYS ii:v!v the \ ibrator in the vmic direction as the flow 0 f 
hhwi. that is. toward the heart Lor instance, in treating the 
vein at the hand and work toward the shoulders; in vibrating the 
commence at the feet and work upward. 

t h jiiso very important ro move the Vibrator slowly. The vibra¬ 
nt! Ut tut allowed time to do its work over each particular center, 
his can he accomplished ONLY by moving it along at a very 

Stimulation and Inhibition 

Ik- length of time to apply Vibratory Treatment shot tot cx- 
ivc or ten minutes 

he length of any one Vibratory 1 rcatment should not J ten 
$ and the treatment should not be continued more .n five 
s in one place to effect stimulation 

Inhibition and Overstimulation 

to bring this about, just as a 


longer treatment is required to 
■isk walk stimulates while a long tiresome walk fatigue 
asesol obesity a longer treatment is necessary as in t 
•usness or Sleeplessness. Here again a longer treat men 
mis system, while the shorter stimulates 


■ ' ment 
soot lies 


vibrs 


Applicators 

The Applicator is that part of the \ t bra tor which transmits the 
‘” n ‘"™ ly lo thc Ixxly It is also called the vitraiodc 

' ^’FFer Applicators are for use in direct contact w ith the 
. V Ilk- the laid Ruhher Applicator is lor use outside the clothing 
in treating any (men pan of ihe body it is immaicrial vthieh appli- 
or O used so long as the treatment Is agreeable 

hnuotiT^ 1V " t ' l( ® or Brush Applicator is used on the scalp. 

[J i m • „ ,“" h cntxl d1c ct on any pan of ihe hods 

Is I ,s I .!*. ’ 1 Rubhcr D,sc ls <*P<vwll.v for Facia! Massage, w hile 
1 i | i | ^TiatnitTii round the eyes and nose Also used by specialists 

1 he general ^ f'T ’ Sl11 Ruhh,T Applicator is for the body 
s; agrecaWe' 1 '. ™\ tv<T - ls *° us « the applicator that proses 

se-d. ' “FPaeator that causes irritation should not he 
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vousNESft and Kindiu d Aii mints—V ib 
Nt , ti ro 30 l to i. 2J to :H. , j. , 4 a 

Lift rubber applicator 

„ ... ^ Pisvasf nncl KindrM) Aii mi nih- 

D kSriy»' *' ,:h ?hc hcavv P«writin, 

fUhard rubber dive. 

Hoars. Nl>s aNI> K INDR ED All Ml Nix— 1 
4 ro ib, i and z. Use soft rubbers 


ibratc i 


Loss c 


4 to ID. i i<m 
and Kinii 
car. Use 


Virtu 

of left cat 

DtAiNrss <i 

under cat 
closed, v 
WfakFvi 
on base o 
Insomm a 
4 to tb. 
Catarrh 
4. 30 and 
Hay Fi vi.i 
rubber a| 
Obesitv 
Li no T‘ 
lungs mo 


soft rubbi 
applicator 
Sciatica am 
and along 
Pakai VMS 
13. IH, 30 

Lt.'MP A< d.t 

and 8 to i 


head hack 


N IVOR I t) AII. Ml MS— 

i l se soft rubber a 
11» An mi nts —Vihrai 
oft rubber applicator 
ri d An minis- Vibrate ovc 
■ixitb open also on chin vi 
jbK. r applicator (Sponge pr 
do of finger on eve and vihm 
l vc soft rubber applicator, 
on 13. z to i. 7 to 8. then 
rubber applicator 
• v i o Ailments—V ibrate on 

c soft ruhber applicator, 
e on A. B. C. 4, 30 and 31. 


•' 1 to 1 and 17 l >c hard rubber dne 
i Kindred Ailments— Vibrate «<n the 
■ it and night two minutes on each lung; 
thing while taking the treatment. 

■ you. List -I in rubber mpliciitor. 
nDR 1 n Am.mi kts— Apply Vibrator at 
hen vibrate on 1, 7 and 8 Use 

. .itor next to flesh, or hard rubber 
on. side of clothing. 

I Kindred All ments —Vibrate on 11, 1: ij 
t sc hard rubhcr disc or ball, 
o.i Kindred Ailments- Vibrate on 4 to 10. 

and 31. Use soft rubber applicator 
Td Kindred Ailments- Vibrate on 7 to 11 




1 * 


l m- hard rubber disc or ball 
Nit'KAif.is find Kindred Ailments— Vibrate on n I 
tront of left car. also on 4. U*e soil ruhK-r npplicato 
Nfiralgia Rheumatism and Kindred Aii.mintv 
Vibratc on 4 to 10. 1. 1. 7 and 8. Use soft rubb 
applicator. 

Tormd Liver and Kindred Ailments— 'ibratc over 
to i. Use hard rubber disc. .. 

Hfadachl \ 'ibratc on 27. 3.4. 5 andb. usewtt runner 
applicator. 

Indigestion and Kindred Ailments—V ibrate on JQ. ’ 
“nd 4. Use soft rubber applicator __ 

SORF AND STIFF IOINTS INDMI 
FROM I XPOSl'Rl-:. LiXFRTlON OLD ACL.OR 
KlXDRLD AILMENTS Apply v,br '"T ' ZZ 
s P°ts and vibrate rapidlv two minutes ^ w 

«'mcs n dav. In a few days you will led JJj-" 1 of 
Use hard rubber disc outside ot «*• 

soft rubber disc next to flesh. Vibrate on 

c h:c» Mo1or ^ T AXlA <irK j Kindred Ailnent - - rtnd 

back of head and along spine from - * 
oc»wrj. Use brush applicator. 


r 


Ml 


* a ?e Tv, 
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Fig- 2 Slrp-ttp Transformer of Snook, and vtret lank 
in which ll It immersed in oil 


the two inside shoes, F and B, to the other side of the lube. 

Now consider the instant, ns depicted in the diagram, when the left hand 
terminal of the transformer is positive and the right hand terminal is negative. 
At this instant the cross arms arc in such a position that connection is made 
between shoes C to L) and B to A, and the connection between shoes F to 
I) and 0 to H is broken. At this instant the current may be said to flow from 
the left hand or positive terminal through shoes D and'C to the anode of the 
tube, thence through die tube, and back through the shoes B and A to the 
right hand high tension terminal. 

One-half cycle later the polarity of the high tension transformer will have 
reversed so that the left hand side is negative and the right hand side is 
positive. During this time the rectifying switch will have turned one-quarter 
of a revolution so that the connection between shoes C and I) and between 
shoes B and A is broken, and a connection established lietwecn shoes F and 
E and shoes <i and H. 

Now the current flows from the right hand or positive terminal of the trans¬ 
former through H to (i and thence to Hr* anode of the tube, then through 
the tube and back to the left hand or negative terminal of the transformer 
through F aiul E. 

Thus regardless of the polarity i»f the high tension transformer the current 
will always flow through the tube in the same direction. 

The Transformer 

The design of the main step-up transformer used in the Snook apparatus 
represents the knowledge and experience gained over a period of many years. 
The importance of correct operating characteristics in the transformer cannot 
be over-stressed, as satisfactory operation of the rectifying device may be 
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Fig 7. Showing the Snook without cabinet. and mounted on the 
special supporting frame as used when the maihine is remotely 
installed in a separate booth. 

steps, over the entire range of the machine. Although either of these controls 
may he operated independent of the other, their design permits their use co- 
ordinately, thus giving the operator many additional points of adjustment and 
refined control. 

Cabinet 

The cabinet is of dark quarter sawed oak. beautifully finished, and from the 
standpoint of appearance makes a desirable addition to the perfectly appointed 
laboratory. 

In instances where the transformer is remotely installed in a special l>ooth or 
closet the cabinet is usually dispensed with: a special supporting frame is used 
in such instances, with fittings for connecting to the overhead system. 

Di in elisions and Shi ji/iiui ,/ Weight* 


Height over all 
Length over all 
Width over all 


With Cabinet 
\ C D.C. 

70 in. 70 in. 

314 in. 68 in 

27 Va ir 


in. 274 in. 


Without Cabinet 
VC D. C 

S74 in. 57W in. 

43*i in. 614 in. 

22'.i in. 224 in 




Pane Elite* 
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S pccifictitious 


C*l. No. 

Palma V2348 


Pare 

Pardi 

V2350 

V2347 

Paw 

V2370 

Pawl 

V 2372 

Past 

V235.8 

Pax 

V2373 

Carom 

Y2049 


Note. 


.Model Snook 140 Kv P. X-Ray Apparatus, in nak cabinet, arranged for 
220 volt, fiO cycle, alternating current, complete with resistance control, 
auto-transformer control, polarity indicator, prereading voltmeter, 
shaded lamp switchboard illuminator. 13 feet of cable for connecting 
machine with remote control stand and 10 feet of flexible line cable. 
Not including milliainperemrtcr 

Same as above but arranged for 220 volt. 25 cycle. Alternating Current 
Arranged tor 220 volt. Direct Current, including same accessory equip¬ 
ment as listed under V2348 but omitting polarity indicator. 

Arranged for 1 10 volts, #10 cycle. Alternating Current, including same 
accessory equipment as listed tinder Y2.WS 

Arranged for 110 volt. 2S cycle. Alternating Current, including same 
accessory equipment as V234R 

Arranged for 110 volt. Direct Current, including same accessory equip¬ 
ment as listed under V234R but omitting polarity indicator 
Arranged for 500 volt, Direct Current, including same accessory equip¬ 
ment as listed under V234R but omitting polarity indicator. 

Glass protective screen only for mounting on remote control stand of 
Model Snook. 

Each of Ihe above listings in inclusive of oak cabinet When 
the upfHiratus is desired without cabinet, far remote installation, this 
should be specified, and the apparatus will be furnished on a special 
supporting frame for the rectifying switch, with the necessary fittings 
for connecting to the overhead system. 






Fig ft Two views in the Victor tube department, where every 
Coolidge tube sold in the United Stales is manufactured. Standard 
Victor equipment is used in Ihe exhausting and testing of the 
tubes, operating nine hoars a day, running at more than their 
rated capacities and subjected to abnormal strains. A Snook 
machine shows a record of ten years constant service in this de¬ 
partment. and still in operable condition It may he considered 

the supreme test 


Control stand (with plate glass screen) 78 in. high x 38 in. long x 20 in. wide. 

'lass screen) 50 in. high 


Control stand (less plate glass screen) 59 in hig! 
A. C. Apparatus with cabinet 
A. C. Apparatus without cabinet 
D. C. Apparatus with cabinet 
I). C. Apparatus without cabinet 


x 22 in. lung x 20 in. wide. 
1025 pounds i 
. 1275 pounds ' 


1875 pounds j 
1525 pounds ' 


Approximate 

Shipping 

Weights 


■a 
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Fig. 5. The Control Panel. 

vcnient size and shape, the main line switch as well as the operating switch 
being of the wrist-motion quick break type. The pre-reading voltmeter is a 
standard part of the control stand, and is so connected that the primary voltage 
may be read before the X-ray switch is dosed. Thus with the machine cali¬ 
brated, i.e., readings of this meter recorded for the milhampcrages and kilo- 
voltages obtained throughout the range of the machine, one may readily pre¬ 
determine the exact kilovoltage that will be delivered to the tube at any set¬ 
ting of the auto-transformer control, without having to close the X-ray switch. 
This is the most practical and satisfactory method lor duplicating results, 
which leads to standardized technic. 

The plate g/oss protective screen as seen in the illustration of the control 
stand, is additional to the protection afforded by the lead glass bowl sur¬ 
rounding the X-ray tube, and primarily for the protection of the operator 
against secondary radiations. This plate siaas is hall an Inch thick, of the 
clearest glass obtainable, to give the operator unobstructed vision. The lower 
part of the two wings holding this plate glass is of metal, likewise offering 
similar protection. 

From the fact that so many installations of the present provide a special 
control booth for the operator, this plate glass screen is not a standard part 
of the equipment, and therefore is listed separately 


Flejtilnlity of ('out nil ami It* I in /tttrlance to tlir Knd IIexult 

The most satisfactory radiographic results in the busy laboratory mak¬ 
ing routine examinations of a large number of patients, involving every part 
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IViaj UI V^uirit 

Radio Type Control Panel 

, B#»oo Major Diathermy meets the demand of a com- 

fix' N ;" ■ > ..iutpmo.it In a form sultnblo for by the phyS 
his patients homes or in the hospital or ,p. 
t SET' 0 a ,:. With a radio type control panel on which tiro mounted 
witches ... shown in the illustration at the right 
it knobs, geared together so that they work in unison 
" hu ' 1 ,IKiy ho adjnsle.l will, either hand 
r*ln>l these two knobs IS a iiiillmmperetneter with two scales 
from zero to 1000 and from zero to 4000 milllnmpores’ 
El r *il'ti»e switch for the meter is mounted slightly lower at the 
|5* Mhe panel. The current controller is on the right side, 
k^-tvs under complete control, the apparatus Is suitable for 
A ileal ami surgical diathermy, electro-coagulation , desslca- 
I*** «Mto-eondensation. fulguration and regular high frequency. 
0M- *“. nV modalities make possible the treatment of practically 
which electro-therapy (other than X-ray therapy) is 


, gr 


OWN ClOSC 


m J x .. m 

t ® «”V : 

_ mitcr 

♦H*Cm low-*- WCUlAfOP 


i talus. 


REGULAR EQUIPMENT INCLUDED 

To facilitate ordering the equipment necessary to make the fullest use of 
the Betzco Diathermy, we have prepared a complete outfit consisting of the 
generator with the following accessories: 

One 16x20 in. glass top table, one insulated connecting cord, one spark 
gap cleaner, adjustable high frequency handle, six all-glass vacuum electrodes, 
auto-condensation chair pad, high frequency cord, auto-condensation cord, dia¬ 
thermy cord, diathermy hand electrode, D’Arsonval handles, 12x12 in. block 
tin alloy plate, two spring clip connectors, elastic bandage 3 In. by 5 yds. and 
a complete book of instructions for operating the apparatus. 

'OKSio. Betzco Major Diathermy, complete with accessories for 

11 o volts a. c .*P“75.UU 

01123.1. Same without accessories .$285,00 

SOLD ON EASY TERMS—$30.00 CASH 

, vt th*- B>-ixco Major Diathermy In your office, paying for it from your 
I; - :,| ua 130.00 and we will ship either the complete outfit or the 

C .D • , Day the balance In 10 enay monthly payments. 

NOTH— Write for Complete Circular. 


Th« Physician’s Own 

Electro-Therapeutic Cabinet 

^ __ r.1 Pi 
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Betzco Improved 

Galvanic Generator 

Tho Hctzco Gntvunlc Generator „i,, 

"asart“iHsa,“®»; s»=& Ss. 

on direct or iillcrnutlng current . r i " K set. The “i? , '»>n | ‘ i’ J r r . >• 

trolling tho volur.o „r aalv/u.l,- ■ urrr. 11 r ' V "U« •R,” tor ,?>'>. a • 

entMl by a apodal process and will nn t L" "lounted at ti./' *n. t 

At the left la mounted a tr ie « V!‘ k r-alata,,,' r Kl " I, ' U ’ 

ss**« ~ 

SOLD ON EASY TERMS_$ 1 0 .00 CAcu 

. 

•oil I tS3. Ground Free Galvanic Plate. 110-volt AC. or D C toV* 

•PH 11NB. Same, complete on “IVhUcKraft” ateel stand as 11.. W0 0f J 

"lustrated.. 

The Granger A.C. Gal¬ 
vanic and Sinusoidal 
Outfit 

The Granger Portable Outfit for gal¬ 
vanic and sinusoidal treatments Is made 
with a chemical rectifier so that it can 
be used on alternating current. It has 
a large condenser and a selector switch 
f‘>r either galvanic or sinusoidal current. 


,u 

#*, v° v ' 0 0 
1 

JZ\ »' coo 1 
'..'dp C ' 

SSfsSj 

J*> le 

A- c ' Ter" 1 
ft* 1 ., 

saff 

'<***»! 


Gght Weight Portable Cue 

,n • convenient carry- 

tmrrrinl' i-” C V? !"■'«' “ ,lJ *<iutppcd « ttl, a m,. 

I h * . f rhf ? h,f * rheosut, double , , 

a r^n^w^hTJ fn.J M,eCtor f nd co , ntro1 »wit. ► am! 

■kkAl-DfaSut uS' exposed metal part* mi. l. .. j. . 

and mounted on a slate top. 


Th* rompl 

If Oft* < and c 

to Fsijr .%* y 
U* pa / *bi« tn 


1341. 


SOLD ON EASY TERMS 

ppurstu* with connecting cord, elec¬ 
ting cords Is aold on the H<-tz<o Plan 

£5, ® ,,h PP 1 * ,lM e*«h. The balance 

-ntbly payments. 




Dermatologist’s Outfit 

Portable Galvanic and Sinusoidal 

r^*" «mallI and relatively Inexpensive Apparatus opersla* on 
1 r f M , .r rr . nt ^. vln if ,l(alvanl«? modality or on Alternating «r- 


• 2 L 7 '!a \? rrm !* KSlvanh modality or on alternating « r * 

» .HI »”* verlng eirm-oidal modnllty with pulsation# equal to tb# 
number *»f <rjrcl#s of thy rurrent uaed. It Ip wired for 110-volt 
♦ urrent and la connected direr*! to the commtrefill 

!*#• u«e»i to opernte diagnostic lafflfn t° r 1 


r-urrent and le co 
circuit. fan also 
to IS volts 


ACCESSORIES FREE 


The apparatus la fBf 1 ll*N d j 
strong «"«»d lurrying 0 i # > 

heavy lesthsrstls ‘•jgj- 
oppor l* ■ r*»MPlstlng nf eon JJ1 

mI, eotwltii tlftl cords. ui 

narnl alert r odea «*• ••'J;!.! # |K* 

elarfrode and on# molt* f.. r »,j»S*^ 
tfrele with handl# , rf ,4 • 

free With each r..r P* 

««.H<f>|eta a#l of IsatfS*'*** 


LIG1 

The lighi 
le right is 
terrent. T: 
Urd rubber 
the end, so 
"aerator tc 
*lth a larg 
“nplete w: 

'trrjinK eai 

»KM2. |. 


SF 1 245 *"''■'**** * #■*»•**» (MtMh ssd a|««MiMal imill. 1 " m ' £ 1 5 '^ 


a Capo a#ip*r.s rot) do# comi’i » t». electrical catalog 
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leciro- i lie rap*?? 


icNCY and VIOl.hr RAY generator 

®Jh h Krcq««e.i.-> ..».l ... u„v (i.M, n., 

' ‘ * or n.C. current* of 110 volt* h rator 
’>•» ' , <t ».000 voltH. Its output Ik under . , " H * 
L ! run be adjusted .town to z\ r n Z, 

‘‘**Vm nK mechanism 1 h simple and enslll * "i 

• . Am as>A IM i\ I • iiinj ... 





>' r Hdju*« ine, " H “ r0 m T'" ,,d »n attractive 

.*11 ' , tho strong currying nmo. 

irnl!‘b e ‘l " l,h tho K fi ne 7 l, . Hr lnp lu<loB six 

V’ji''* 1 electrodes, an adjustable handle 

.juctlng cord with connecting coni 
tjtf „ Frequency ami Violet Hay 

' $ 32.50 

itf^r ^ . '|8.50 cash, balance In 10 monthly 

911204 with the addition of cautery 
'“mcludinK two cautery knives, handle. 

— complete d i a K - 
nestle illumina¬ 
tor and fulgura- 
tion electrodes. 

Price ... $-1:5.00 
Kasy Terms: 



$450 cash, balance in lo monthlypaymen^ 

MULTI-FREQUENCY GENERATOR 

sssssa 

currents. modalities are cautery and diagnostic 

X 6 htehpaTn'slM 8 ls T .®” mpnctly made in strong carrying case, 12%x6% 
* ( ,iu" 'i, Jh'e case contains not only the generating coils and 

• i„ li Tn n ‘ . b 1 “ t a > 80 il 8e t of electrodes and conducting cords 

, 1?, d i**?, 08tlc Illuminator, cautery handle and blade as illustrated. 

'lullM-m|iienry Generator, complete with eleatroden __ 

for 110 volts. 60 cycle A.C. ._ . $ 75.00 

Ku>> Terms: $7.50 cash, 
balance in 10 monlhly pay- 

u.-fit*. 


light office model high 

FREQUENCY OUTFIT 

i.ihto weight High FMien t illustrated at 


volt alternating 
ntalned In the 
ustlng device at 
transformer or 
It la furnished 
itrd and comes 
herette covered 


$ 12.75 




POPULAR VIOLET RAY GENERATOR 

POPULAR Tiwy Frequency Generator con- 
Thls compact lit In V. connected by a heavy 

IP*of a hard ra ' ,her " . (jr which is built Into the 

isulaled cord to the «*"* f , , h f rr<|U ency treat- 
.rrylnc case. Kor all OP*" " r Th „ fa ,t that 

lent, the strength ol " ra ther than In the ban- 

- ' ft r„ r ch ,h rt,2! d er ,r . P nd 7-' 

zis&k .. 

It Me. complete with 
,14*1 •"'I' ,„ ri |, with plug, heav- 

11 . . ii«» gfiil h«r«S rti*» 

r insulated ,„rf.re body 



















Franlc S. Bet* Company 


Portable Galvanic A 

F ° r the Der malol 




*tu, 


butteries and 
direct curre 
u*re 

for the 


A correctly designed amJ 
reutment of facial l.lcmlaho. ,na4 * o ut ., 

l,ld produces a n«rr„ “‘’•rate, r »f r 
..... cm at the dealred volt',/ " m< X>lh Z' '-ll 
It I.H very simple ope®'!*** »«d a,,."** ., 
e removal of Hair, war,, 

Comee complete with electron, , ' C ' 

In facial blemlahea and batteries?' M° r>k °n cl. 
wood box which l» equipped with h h' 1 ' 1 '! 
carryhiK:. ,in handy u 

hand 'c Z 

^15.50 


The standard Farad 1c Battery Is made with h J 
ondary colls producing two currents either one m' 1 and 

Kingly or both of which can !>,. -- ... . of "hich ,. a „ 4 


O-'vnnlc-K^etrdyah, 

Standard Faradic Battery 

r.l Farad'c^Battery ls made with heaw 


singly or both 
operates on 


fh of which can be employed at °the „ f m Wh,Ch Car » U 
w, ‘ two dry cells which are enclosed in ll 8ame t,rn *. The, *** 
ent with the outfit. A selector switch is placed onVa""'' an4 *hlch 
that either one or both of the cel.s can be used A* ° 0m ™> lW.1 * 
free with the outfit are placed In t comnartmJ . , Ace *»®rles ja^ Jj 
They Include conducing'cord. Iwo »' «h. ^ 

a sponge pad electrode with Insulated wood handlT °°‘ pla '*. a N 

::r..*.""**"* «»*»pi*t. m poruw, 

$10.75 






Dermatologist’s Gal¬ 
vanic Wall Plate 

SOLD ON EASY TERMS 

Thr usefulness of a Gal van i, Wall i w 

a-ld of dermatology. This particular e tm .mim ’o r ‘"- 1 >° ">° 
particularly ,o meet the requirement. T r ' h ° W ? Vtr "a, h., n designed 

graphite rheostat and a f ,h * •••""•tologlet I, consists of a 

slab Intended to he attached to Z " U h 

<™»....»... „„ 

Ihe polarity Of the current doe. „ 0 t afTert * "'* * bu,h »° that 

epee tally hardened to prevent 'hack graphit,- rheostat, 

dnely controlled. Accessories loelud ”s r ** ,a, * ,lc *. Permits the current to be 
— .wo .pon„^ r r ^ e ; nC,,,<,e * f °°‘ ducting cord, two me, u . h.„! 

<.si...,e Wan Itrts for llt-volt D.C . $40.00 


n, 


.8 


* - 1 


r.»«l TKHHSj 


,<M "“ h - '« monthly payments. 


Wilson’s Galvanic Battery 


O Q 


An eoeellent galea 

which win deliver 

si II salts. 
*»■> Battery to opera 
* standard 4ey . 

f e • eposiaI ♦ point 

M ►< Soppi er! In etc 


Calumet Galvanic and Faradic 
Portable Battery 


#M§ 


$21 50 


fA*fi HHIfU, 


This In a portable galvanic 

• n,| faradic battery operated 
from til ns standard No. fl d ry 
"•lls contained In tbs carry- 
log case. Will give « (Inn 

• tlmulallng currant sullabla 
for retie* galvanic work, re¬ 
moval of foreign growths, 
•mall eye magnet, diagnostic 
•leetrlc lamps, 114 to II volts. 

'WHIItnn. lalSBri tlaltasle 
• »d Faradic Mailer,, 

Plata with rood uel log 
sordg, tnetgl handles, font 
puts and dry cells. 
It*a>ilar (II 
vat*. f*e 


$25.00 


VO»/ OIJH COMPLETE ELECTRICAL CATALOG 


sf® 


J l L. 

^ V< 


v»* 


fip* 


For the 
tuirated i 
i current a 
nitd belov 
■UBS. M 
Pi 

TRItOl. >1 
WIIST. C, 

at 

WU5.S. S 

heav 

CAl 

l>».B«sv 

^”*ht w, 
Volt 
11 !i 

&?: ■- 

HEss- 

SJ&‘ 

■L"" 
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!> K.. "' 'Hv . ^I-V. 

■* J X',s 5 

Sl S.3o 




*Hie*T^ *«<i ^ 

»e f ^*o h. **- 

Tit. “*** 


destructible cautery 

■ ff^^Thio instrument without cumberaome 
Wt,* „,(!> tovintalM pen hukollto handle 
fftJT *wlU'h for convenient control. 

ti**'* aX i»tum heat In one minute after the 
Temperature may ho maintained for an 
VV* _pessary. Silver cautery point Insures 
•» V 1 ' ' uuatlon. Indestructible heating element 
•* po« •*“. thoroughly insulated with mica. Sup- 
P* 14'* *“ c01 ,nectlng cord with dividing connector 
J i ,!i , it Is attached directly to any no volt 
l ,lug t or can be furnished for 220 volt cur- 
1 '’'Additional cost. 

, i:s" 1 ‘ ,-..„torv, complete with one tip for 110 

; . $ 25.00 

illustrated. Each. *12.80 

PORTABLE 





CAUTERY AND DIAGNOSTIC OUTFIT 

_The ou tfit lUtxstra^d at the left consists of a transformer and 

controlling rheostat from which either cautery knives or diag¬ 
nostic lamps can be operated. The cautery circuit has sufficient 
output to heat any small cautery on the market. It is not rec¬ 
ommended. however, for extremely heavy work as it does not 
have sufficient capacity for operating blades such as the Betzco 
Uiant Cautery. Will light any diagnostic light requiring voltage 
from 1 U to 12 volts. Made with 15 point rheostat and with 
selector for cautery or diagnostic current. 

*0111286. Transformer in carrying case only with connecting 
cord for 110 volt. 60 cycle A.C. fflQ Cft 

Price . Jpiy.DU 

*0111287. Same with cautery cords, handle, three cautery tips and 

diagnostic illuminator .$*#4.50 

OKI201. Adjustable Steel Stand for portable cautery, similar to 
stand illustrated below . w 


BETZCO GIANT 
CAUTERY 


■ ._ . . _ or v t 1 r,dl« with cord* and knives 

W>2—****** ** y_*rz. ...r. . require large volume 

S’JSi wit* iv > du,) ' ‘™ n * form,r 1,lu *- 

$8.00 

■Me* . «-■» 

See.* . . • -.4. ■ • r.l- 

^^^™|Se(»rj »»t a* ! .rate's. >'■ siu.iMi 


as Illustrated 


3I.IH1 



heavy d*jty 
cautery 
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Frank S. Betx Company 


^ a 
jigs a 

rsr'*' '* 


Motors, Motor-Generators and Converters 


""*■ ? re , equipped to furnish Motors, Motor-P.enerators and Converters In anv si»„ 

IhiL r . h ** **ctro-1hera 11 out!e work. While we are able to list hero only a few of the „ n ?, r l " 1 >; 1 * rr, lulr ,.„ , 

Tn th *Vi' 'V l ;V l ^nm'nh. we will be Kind to quote prices on anv equipment vu U n'e!*^ Sibils ami *1,4 for m*. 
current* “ f u “ lra,,on 'eft above shows a nu,tor-generator set for co vertf„g a , y r „ r 7' u 're. " U " s tjut 

direct* curreut foTCnV,^ l ‘“ lr - Th * ° Ut "‘ ‘ h « into £ 

•R41TT. n »»*«j.r.,.,™,.r Set to > operate on 100 v »lh I# lo 6« cycle A.C., delivering 100 milliamte.r,/ 

.**”'*' Same. * xcept t» deliver 500 mllllamperes at 110 volts l>.c. . $45Ofl 

A.t'“T. ‘ 0nv " ,rr to opor '"" on 100 voUs D -C.. delivering 3O 0 mllllampires' at'go VolV ‘ 

. . . us. .5 to to 

—«, *9114154. Same, except 3no watt capacity. » bwl 

•0114158. Same. 1000 watt capacity ... > . Mj* 

Betzco Chemical Rectifier 

Converts A.C. to Smooth D.C. 

For converting alternating current into at. . 
rent to operate wall plates or other DP a nn» d , f C c “ r ’ 
rhe , ml<aI ' -r delivers a ^SSdc'S','!! 
perfect control with the large rheostat mono, a 1 , der 
ri ctitier . < or twice a yearit S'* 1 h “• 

;; i,h ' ' in.Ion contained in four glasi totaSS! 

,ho rablm A “«■ ^PPly of chemicals costMi.oo. ' 
fit'll-.- . l.-nical Rectifier, complete with condense, 
t | 1 ll, “ostat and selector for A.C. or DC 

1 in black enameled wood 

‘ " -’lxllxll Inches.$32.50 

fltiii .s „ white enamel sleel case .gt 2 .o 0 

If yon am i Write for Free Information 

„ _ . _ therapeutic apparatus *Vn!, 0 | 11 .lulpment needed to operate your electro- 

the Wly T *Ioe from your equipment. Our Elc-tm-Ti r ' 1 . : : ‘letulled information as to how (o get 
hfw hltlro without obligation on your part In nrrf ,e , rapeul< •*'partment will furnish you with complete 
that la available aa to kind of current rate of con... 1 * ave tlmo - '<« sure to give all the informatioa 

consumption, type of machine, etc. 


"* sU ^Qi 

jg£f 

^static 

&W' 

or Pyorrl 

- plain 

B-C-D-E-l 
Each .■••• 
Any 3 • 

Plain Mr«. 

B-P-D-K-l 

Any« •• ■ 
J-S-T-L. 
Any 3 .. 
h-i-k-l-: 

Any 3 . . 

•»o. iBNulated 

M-O-X I 
3 for . . 

a-b-c-d- 

Any 3 . . 

lonulnted 

M-O-X. I 

S for 

A-B-C-D- 
Any 3 ... 

co 




lid. 


DRY CELLS 


^a*«rr 


01 : 173 ". ,tr r Can. l.s »olia. « 
la. high. 2 la. diam- 

$0.45 

* 1-5 »o!u. but 
l*h. Each.. an. i.% 


•0lt 17«. ft 

only 4 ia 


BATTERY 




4rv 




*04 t 'api tnf 

•0 0* « .*♦». a 
* laagiii c \ 
*Mrb 

W.ich 

••*7*4* 


Triple Scale 
Milliamperemcler 

Bel* Triple Scale MH- 
llamperemeter fee m,u ' 
uring the current P*** - 
Ing through an X-raf 
tuho will alao alto *"• 
in c urnto rnsiilla In re*** 
Ing galvanic and »■? 
hI nnwoi.lnl current, 
nm-dle la at * #r ® ■* „i 
.enlor of Ilia dI*I 
rl * h ' 


W»s. 


Light. 1 

Farad Ic 


ft.. 


.Hliiga rigni up 

.Healing change of P* 
il>. triple *(*' 
in 14. 


•WW. I la. 


Ily, Ilea Irlpl 
reading **m . 

lo 100 and fto w 

-Sffl. BKrtl 


Hitt. 


*-IU> 
•»cb 
•l.7«j 
*Ull.. 

"ban | 
•flblpi 

*b« .. 

»'*r 


maCrr, lb 


***y | 


KWWr. 


0 wide. 


$ 25.00 


■uiiiivi 
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Betzco High FrT 

,rsr»'2rsss r„.t,r, ••%.^ c y Electrodes 

? r , current is conducted „i 0 ,* d ( **«>»". |.*. * , u ( " UUeS 

<» U electrode* ar« made „r ? at 'h" V,l i Uu * “eci?J5! R U ' ly " ha ' ,0<1 “*><1 P 

VS* ..«K 

- - lUe “ ■Wo of electrode the ele ‘ :tr °<>«- Tt 

)<^ 




1 


W 


I J L 


K 0 


**5-0o 


omiiu 

glass vacuum high 


(UiATED GLASS VACUUM b 

^frequency electrodes 

■j®*” '* I—Vaginul oxon 


* M, « sS 
1» u 


er 

D.C. 


Sg*tr Pyorrhea Z— insulated i 

fcta Elec trod***. Fig. 

t Sc!p35*0-H-N-O-Q-S-l'-\ - w-v. 


. ^ ~-oxone 

J—Throat 
K—Nasal 
L—Spot surface 
M—Tonsil figuration 
O —Surface fulguratlon 
Y—I^arire condenser 
Z—Insulated condenser 
1. 


• l.r.o 

. II .«M» 

**<*1 Tip Vacuum l.lrrtrodr*. Fig. 1 
' tfl-K-I-M |M| 

4r . , . 2UM> 

Xach . ... 1JB 

»- r ; .no 


* 


$ 32.50 

«4i.» 


i»T ! 


Iketrwir*. 


I*K 


a |m1si< 4 EkfirsOf*. 


Aav 


COWDUCTING CORDS 


idQrtlng 


. 3.50 
flJI 

us 

i .nr. 

4.00 

9ir. 

MO 

1.30 

3.75 


»rd for 
Pr. 4 


M tinff eort, th»- 

, .rr atriodi. Pr. 4 

ft.. ••.73. Pr. 1# tt. 

mMrrlooi Coodgctlnr 

[ copper wlm 

Pr 3 fl Pr 

1ft ft. . 

f*d eeadurtlng cord, 
j wire covered with 
f.p* heavy ••*>«•*£ 
e .rrent I It. wen 



PLAIN GLASS VACUUM HIGH FREQUENCY 
ELECTRODES 


B—2-lnch surface 
C—f tecta! 

1*—Vaginal 
K—Nasal 
F—Throat 
G—Urethral 
H—Plain condenser 
I—Concave condenser 
J—Plain cataphoric 
K—Bulb cataphoric 
lr—Concave large 
M—Concave small 
Pit l**5. Innulnfrd Nun-Vi 


N—Plain double eye 
O—Plain single eye 
P—Plain eye lid 
Q —Spot surface 
R—Penis, 3 prong 
S—Large comb 
T—Small comb 
U—Spinal 
V—Throat 
W—Furuncle 
X—3-lnch surface 
V—Hand or surface 
icuum Electrode*. Fig. 2. 
Each. 


.* SJM) 
1 : 1.50 

•0.03 

. (t.(M) 

. 1.13 
2.73 
. 2.13 
. . 3.10 



A-B-C-D-E-F-G-H-J-Z. 

Any 3. 

Plain (•in«ii Tip Electrodes. Fig. 1. 
B-C-D-E-F-O-M-O-P-Q-V-W-Y. Each . 

Any . . 

J-8-T-U. Each . 

Any 3.. • • • .. 

H-f-K-L#-N-H. Each . 

Any .. 

ELECTRODE HANDLES 
Universal Electrode Handle 


For glass tip electrodes. Fibre rod, % 
Inch diameter, 10 inches long. Has spring 
damp. Grips 2 Inches of electrode*. Flta 
Will spring over shank \% to »» Inch In 


A*Inch shank* 
diameter. 

•DM***-*. 1 ■hrr»» 


Electrode Handle. 


• I .(H) 


SHOCK PROOF HANDLE WITH CORD 



»•»-. KL..SS mj*» '***•*£, 

m»<i* Uim 


r.M..r e»rrt with eonn.rllon. U -h-n-li 

” V . ai mi 
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'TV.rivo it to the ciou.ua 7 * . „ . 

uni his philosophy. He prepared the road for the po 

louous hemlock! 



Elective Clouds stopped by a Peak. 

Who could boast of painting-what wo might term tl 
life of the celestial vapours? Here we have some par 
fc.Us clouds attaching themselves to tlio summits < 
pea / i, and which I will compare to the hat of Mom 
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deepest shoals of the ocean. These rT in \ abit W th„ 
whose organization detains them 'beneath^ 16 b ^g? 
see coming the plumb-lines of our enmn the Wate ^! 
contemplate at their ease the cable b/wMch N 


Vhf/tofprkphlc rAprrxluctlon of Kloctrlc 8pnrk. 
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over the Black Forest by Professor Schiibler:—Two lu¬ 
minous globes drawn by two blades of flame were seen. 
The one appeared to be quite at its ease, and drew 
along its wonderful charge as regularly and quietly as 


Phot r*%rh]/hU: reproduction of hii Klectrlo flpurk. 
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Globular Llglitning. 
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Tank Htruok by Lightning at Montmartre (ISflO;. 

rncntionerl in our classical authors. In fact, in the 
of St. Germain, near tho JEtoile dugrand T^eneur, 
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WfchtnlnK paHHlnK from one Treo to anothor. 

> the tree thin spiral direction? Or was it 

rincall*# ,m— _I I* . * « . 


iontnmg u»o -- - - i v - 

iiuire. Every one will recognise that this tra< 
k'ntical in form to that on the iron tank at Montma 
Ioreover the tree itself appears to have been ener 
ally twisted. Is it the action of the lightning v 
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istance of ten or twelve yards, which shows tha 
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i.ucrior of the earth’s crust is tne be^_^- ug t0 g0 

merit of electric telegrap ma gnetism of thes 

step further, and to show^ the m g 
immense mineral deposits is 0iun o 



Lightning attracted by Metallic Lodes. 


the Aurora Borealis. In fact, it lias been frequen 
observed that the magnificent illuminations of 
northern sky are accompanied by powerful curre 
Tj l oh, as wo observed before, progress constantly fr 

rifirth t f i '//:i r( I - tli/» unnili MU.., 
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Humified Lightning. 


wc^tiblo fraction of a socond? When will t 

| i i, |k :l‘f will !kfk nlnvnt* JnOUllh 
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Vio mo 


sky, and also passed down to the point where the foot 
is joined to the ball, which represents our globe. 



k of Notre Diuno oloctriflnd ( 1800 ). 
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INSIDE 

► Books for a Buck 

► Dollar Smart Seniors 

► Tips to know 

► Helpful Advice 

► Puzzles & Cartoons 

► And much more... 
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